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BRUSSELS AUTO AND FLIGHT EXHIBITION.— General view of the main hall taken Ircm the aviation section of 
the building, the cars being seen at the further half ol the haiJ. The dirigible suspended from the root Is tiie "Belgica." 
This is cqo^fwd wttli «ti«i«M «cl(nspfar> ^"^ >he staircase seen in the centre oi the liitHiUng loub up to a platiann iiom 
Tnhlfeh Tttttert am iiwimtnr Oto aM ft« aeronaut's car and the motor. The monaphna aaan tmmaiWitdy to the {DHvrautid 

is the "Goftaux" nuchlne. 
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The Game of '*i 

Last week we briefly referred in this column to die 
necessity which had arisen for the Aero Club of the 
United Kingdom to take a very firm stand over in Paris 
at a meeting of the International Federation, and men- 
tioned that it was only by being able to do so that a 
couple of suitable dates had been set aside for Great 
Britain upon wlm 1: lo hold aeronautic meetings of a 
truly great LljaiailLi during the present year. Sincx- 
theOi howevei, tile m ural that we then pointed has liueri 
emphasised, whilr apart from that a far from edifying 
state of affairs has been shown to br in evidence as 
regards the conduct of aeronautic affairs in 1- ranee. 
There is, in fact, at the moment, an open breach 
that threatens the proposed July meeting over here, 
and owing to the existence of a very unfortunate 
game of "grab" on the part of our neighbours 
across the Ch«H>|iel« jt still firmer attitiide may yet 
have to be •d^fjicii' 'hif this country in oiicler to hold 
its own. 

Briefly stating the position in France at the moment 
—and writing, of course, quite unoflicially — a very 
hard and fast line must be drawn t)etweeri the inten 
tions and the ambitions of the Aero Club of i'rance, 
#ho a/one represent that country on the International 
^deration, arid the Commission Aerienne Mixte, which 
is a purely national body, of which the Aero Club of 
^nce is but one unit out of several, and the existence 
of which is primarily due to an unlovely attempt 
on the part of the Automobile Club of France to have 
a finger in conlrolhng the destinies of French aviation. 
0oupled with this it is pretty clear that the C.A.M. are 
determined to rule the situation in France, even on 
Ihternational mailers, and to override the Aern Club, or to 
make mischief in the attempt. lUiriiii; the past week, in 
fact, this preeiou.s body liu.-. .Mdeiiinly met and passed 
r^olutions concerning International affairs, which reverse 
the decision of the F.A.I., and by which the July meeting 
allotted to Great Britain has been impudently declared 
ckncelled by this interfering body. 

Perhaps the most ludicrous part of this French affiur is 
that the C.A.M. are evidently fighting a battle for a 
large ntiinber of would-be promoters, whom it is indeed 
liard to believe are swayed by pliilanthropic motives 
only. And yet it will be remembered that this self- 
same C.A .VI. was the body which lately passed hard and 
filst resolutions wiili regard to future aeronautic iiicetings 
rendering it impossible for any individual to gain 
pecuniary benefit from thcni, and rendered it in- 
cumbent upon all who were granted permits to 

make » nsnm ^ MQimai: 9bm^. tiliait a^l 
moneys reeei*ed hai been uaied &r the iie wh ii B^» !j > t 
of the common cause. But the state of aAaira in 
Fiance just as the moment is well calculated to afford 
an object-lesson to those of our fellow countrymen who 
migbt feel inclined to be led away to support rival 
representative bodies at home. Ajiart from this, the 
fact that has immediately to be faced is tliat already the 
Frenchman is apparently beginning to show, as he drd in 
connection with the automobile industry, that he can 
readily acquire what is vulgarly known as a " swelled 
head " immediately success attends the endeavours of his 
talented inventors, and that worse than this, com- 
nefdaUsn in Fiance is quite devoid of any decent 
fedfaigi .awceming "playing the game fairly and 



iRAB" IN France. 

Bearii^ in mind these proclivities, our readers should 
be on their guard, since it is bound largely to rest widi 
them as to bow hi this country can checkmate the unbir 
tactics that threaten farom across the water. We have to 
remember that even the Automobile Club of Fiance, with 
its high-falutin claims to aristocratic membership and to 
freedom from the trammels of trade, has long ago lost all 
such prestige as it might have earned if it had lived 
u[i to its fine pretensions. Again, we rann(Jl (nrgct ttie 
utterly unfair way in which the French supported motor 
car racing just (but only) so long as they were able to 
win each and every race, for these are but a few of the 
detailed tricks whereby they deferred British supremacy 
as regards the British markets in the manufacture m 
automobiles up until the year that has just gone by, when 
the absence of an automobile salon in France, and the 
exceptional success of our own exhibition at Olympia, at 
length broke the power so cunningly maintained. 

The point that we have to emphasise now is that on 
this question of the big meetings of this year the leading 
spirits in France must be made clearly to understand 
that they cannot both ''have their cake and eat it," in the 
sense of playing fast and loose with this country when our 
rights of membership in the International Federation 
come up for settlement, and at the same time of 
endeavouring to secure and retain the British public as 
its best prospective customers for the productions of its 
manufacturers. If, as is now threatened by the C.A.M., the 
endeavour is made to prevent French aviators and French 
machines from taking part in the big British meetings of 
the year, an e qually effective boycott must be established 
on behalf of this country, and the French industry must 
be made lo smart sufficiently under the ban to induce 
them lo shake off the yoke of their hangcrs-on and their 
speculators, who are endeavouring to pull the Inter- 
nationa) strings fur their own personal benefit at the 
moment Everyone takii^ an interest in the movement 
over here can assist very materially, if they will, 
ia dtedtmatii^ these French tactics, and in securing 
ihir {day in International aeronautic politics in future. 
Bjr strengthening the hands of the British parent 
bodies — particularly of the Aero Club, which repre- 
sents this country on the International Federation -those 
bodies in turn will be able to stiffen the back of the Aero 
Club of France, and enable it to resist the unwelcome 
attentions of its overbearing partners in the C.A.M., while 
in any case it is to the benefit of this country that our own 
institutions should be in the strongest possible position 
during the coming year to encourage home productions, 
home development, and home d«taaeiMbration — thus to 
prove in the most practical a( alt pcactical manners 
to the Ftencbman that he has not got an fJfetg^&et 
comfdacent and sleepy set of rivals to deal wWi wbron 
" La Manche." 

In conclusion, if further proof were needed at the 
moment to bring home the ty[ie of action that is 
apparently deemed good enough for ".-\n^leterre" in I'aris, 
It is almost comical to observe the " heads-I-win lails 
you-lose " manner in which quite recently Henry Farman 
is one day acclaimed British when it happens to suit the 
French string-pullers to set him aside, and is yet acclaimed 
to be a Frenchman ■when there is any means whereby 
Fiance can derive some advantage from lu< alleged 
citizenship. But sudt aeenia to be the pR«tle&t Rendi 
idea oi "cricfcet' 




M. LOUIS PAULHAN. 



AERIAL PROPELLERS. 



AND -SOME J POINTS WHIGfl MAKE THEM INTERESTING. 
{Cendiuted from jtosfr 37.) 

The Direct Drive. 

IJKt iiiiN'G in advance to use n diiccl dnvi-n propeller, 
tlierefore, inay vt:ry well prejudicx the clunce nl cvolvint; 
an efficient design, for the pelml motor t-ssentially a 




nv:s. They revolve in opposite directions at a reduced 
speed liy niL-an- ul a diflerential gear. 

Many Blades v. Few. 
It will be noticed that in none of the foregoing deduc 
tioia has any account beta taken of the number of bladtf 



" Flight " CopyrifliL 

Although apparentiv 1 single fotir-bUded propeller, the 
mccbanlsm Illustrated above, which Is a photof^raph of the 
Howard Wright maclime, consists of a pair o( two-bladed 
propelieri which revolve io opposite directions. The blades 
Btatcst the cagliie are la<g«f than the others, and do twor 
thbds e( die vadt. 




Fligl,. 



A neat method of fixing a two-bladed propeller to tiu- .T.ink- 
shalt is to use the sLaiifcs ol the blades as bolts, and to 
iasKa them nuts to th« iMas, as U shown in the above 
UlBStntten dl the Vdsln Vtftx. 



bq^-speed engine, and one, moreover, which has but a 
limited useful range. Krom the constructional point of 
VWW, the direct drivr i.s a highly convenient method 1 i 
QOUating a ^jropeller, and the raeehaniial i ffii li-ncy ul 
t$ tljtnsmissiQn iSi IBf course, at a rii,'i\imiini. lUit, 
according to Mr. Lanches- 
ter,* the pn^ieUers on the 




Tlic propeller on the Wellman airship is an example oE 
tubular rods may be used for tbe attachment of light ni 

Voisiii flyers, which employ liie 
direct-drive, are about 1 5 per cent, 
le.ss efficient, as propellers, than 
those on the Wright flyer, which 
are driven by chains, so that 
although the relative mechanical 
efficiency would tend to reduce this 
difference, the net result would once 
more be a compromise. On the Howard Wright biplane 
there are two propellers in tandem on the crank-shaft 



whii li are or .should he fitted to a pro]M.-llcr, and indeed 
this <ni'Stioii lias no direct efTi-rt upon the general 
problem. The m;is.s of air dealt with by the propeller is 
represented by a ( ylinder of indefinite length having a 
lii.imeter e'|ual to lliat of ilic propeller ilst lf, and the rate 
at which that cylinder is projected to the rear depends 
upon the pitch of the revolutions, and not at all, theoreti- 
cally, upon tbe number of blades. 
Theoretically one blade properly de- 
signed working under suitable con- 
ditions would be sufficient, and even 
then there would be no need, as some 

. . inventors have imagined, to make that 

blade a complete heli.s so that it en- 
•' c,,,.. .i -ht circled its shaft. One blade would, of 

how a pair ol cour.se, be oui of balance by iiscif ; 
tal blades. hence it may be assumed that two 




In til* 



' Fiigbt ' Copyright. 



HdiaaiiibPpcctpallni tl» bfoitt «tr duip*4 something ijlM cbMse«i<tt(i% 
lunrtiqr obMa«»^{K<^ aaa b«ag tapered from die root to the tip. 



See FuuHT, January gtb, page 30. 



blades con.ttitnte a minimum, and in marine work it is 

common ti> find nt !' as: ifir- t, Mades because the balance 
is then Ic-iict .-i.r U ■•h ;. -d ppfi>t;llfis, so far as they 



have at present been constructed, two blades are very 



mm 



jAKl'ASY 32, I9tO. 

commonly adopted, and in the ca.sc of wooden prapeQen 
this results in the simplest form of constmcfioil. If too 

many blades are cni|ili)yrri t[icy will interfere with one 
anciiher, hui alihouph fyui blades is ]Woliably as many as 
would be required in niost cases, it is not improbable 
that good results would be obtauitd in aeria] Worit With 
propellers having as many as six blades. 



i/ llGHT 



k, a wj- ooDvenieat and prapet way to ttmi t, pmpdier 
lila^ as an aeroplane specmlly detigned to travene a 

helical path, and from what is already known of aero- 
planes the immediate deduction will then be that the 
face of the blade should be curved ; in practice it will be 
found lliai iliis is actually a feature of the pro|>ellers 
commonly in use. It is unnecessary tn enter into an 




la die Lamplougti propeller the bl^es arc each m^ii- from a slaf;le piece of wood, and are hollowed oat tnUn Hb* 
root towird] the tip. I'bcy ut mounted In a hollow copper stamping which forma the b«M. 



A Simple RuU. 
In bis very able treiltise on Aerodyn;un'i;s, I'. W. 
Lanchester, whose interesting treatment of the |iroljlem 
of the aerial propeller should certainly be siiidied by 
those interested in this labject, gives the following rough 
inA cMdy «i9«j^idi9 Jitt' &m number of blades pet- 

mam— 

Mnmber of blades = 



where / ~ radius from axis to lip. 
»5F' ^^^ \r^ '^ radius from axis to inner 
extremity. 

By increasing the number of blades the thrust is, of 
course, distributed over a larger area, and the |rip of the 
propeller u;>on tbeair gi^^miu) iiiniore ewenijr distdboted ; 
but, on the other ltltnd,'tf^''W<^ht would be considemUy 

increased, .ind on 
a machine like an 
aeroplane it would 
proliably become 
advisable to con- 
»der if greater ad- 
vantages might not 
«una from using 
more propellers, 
wh'tiie object of 
distributing the pro- 
peller streams over 
the aeroplane sur- 
fi««s with a view to 



Rollow&eed 
Blades. 

Although in what 
has alr«idy been 
said the angle of 
the blade at any 
section has, for con- 
venience, been sup- 
posed uniform, such 
is not really the 
case in a well- 
dspigned propeller, 
txef more than the 
aat&ce of an aero- 
{dane is perfecdy 
MA. in a well- 
4ix^SBied "ifytt. It 




A curious ffature of the propeller 
on the Pischoll biplane Is the Hp 
ionned on the perlpberv of the 
fabde, whkfa tbsMbr tommiM 
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examination of the amoiint of the curvature at the present 
moment, although it is very impjrunt to point out that 
it exists. There are various ways of regarding this 
characteristic of a propeller-blatie, apart from that of the 
aeroplane simile already mentioned, and one of the most 
convincing i< to try and appreciate the desirability of 
having the air which the propeller-blade is acting on at 
the moment set in motion evenly and withouji shodc ; in 
alibet word*, to avoid a "ierett dutch " eflSei^. 

Easy Starting. 
This condition obviously cannot result if the face of 
the ptin>^t«!r4>ii4!f^VtsmBata a flat plate set at a fixed 
angle, becaiise such a blade as (bat would cut into' the 
air molecules with a considerable shock, instead of talcing 
hold of them gently and accelerating them by degrees 
so that they leave the trailing edge of the blade with a 
veloriiy whi( h would have been theoretically established 
by ;i flat plate at sonic equivalent angle. A blade with 
a r ur^ed face, it may be observed, has esseniially an 
increasing pitch from the cutting to the trailing edge 
considered through any particular section, and it is only 
the mean effective pitch, equivalent to this range, which 
has been referred to in the foregoing larayraphll. 

Wide and Narrow Blades. 

The necessity of this increasing pitch in a well designed 
propeller is a verj'good reason why ihe width of the blade 
is limited, and is commonly much lurrowet than a f,ood 
many people imagine to lie correct. To make a very 
wide blade on these lines would very soon infringe the 
limiiing angles already discussed, and to make a very 
wide blade with flat foce does not do any good either, 
because the air molecules have already been accelerated 
up to their final velocity during their contact with an 
initial minimum width, so that any liiade surface beyond 
this is wasted aaseft so In as it may be required for 
increasing the stiShess. 

The Best Position. 
Apart irom considerations aflecting the design of the 
propeller itself the efficiency of a proneller is alMt OBd- 
siderably influenced by its position, but it is quesdoUaye 
whether the deductions which have been made in marine 
work on this point will find quite the same parallel in the 
case of the flying machine. A boat moving through ibe 
water sets in motion the water immediately around it, 
which is caused to tiavel in the same direction because 
of yie skb fii^ticm between it .and vesnd's aid& 

C 



There is thus created a vake (commonly called tte'-fitc- 
tional wake) behind the boat, consuting of a nohritw Qf 

Ifafa 'iHaionri mke Witt come into euliteaee w^^tbtf Ae 
ttMit ifaldf be propelled or towed. Inasmuch as the irake 
fa qvea^n has any velocity at all, it represents a certain 
amount of entrpy, which will he lost unless means are 
taken to utilise it, and the simplest way of making use of 
the frictiopat wake i> to place the pr«|)eUer in such a 
position tbiit. it cjui«c^ upon itt that n to say, bdund the 
boat. 

Pulling V. Pushing. 

In such a position the effect of the propeller in action 
is to bring the wake tii rest, so that, assiimitig the eon 
ditions to be suitable, it is possible for a boat to be 
propelled without a column of water being actually pro- 
jected rearwards from the propellei, the slip in this 
case being neutralised t>y the n akc, or, in other words, 
the abutment for the thrust being established by takinf^ 
momentum out of the water instead of imparting 
momentum to the water. It must, of course^ be understood 
that the power which set the wake in motion was derived 
Indirectly from the propeller itself, and that there is no 
suggestion of getting work done without the expenditure 
of a corresponding amount of energy. On the other 
hand, however, it does show very conclusively that a boat 
can, theoretically, be propelled with less horse [>ower than 
it can be towed, because in the former case the energy 
which the Itott puts into the mke is i^triiBTed. 

"the V«ke from a Flyer. 
. When it comes to-applying this argument to a fiying 

. iqachine, the same conclusions are not necessarily 
deduced, because the conditions are different. A bi- 

. plane, for instance, is very unlike the hull of a boat, and 
the skin-friction of the air upon a decently smooth 
surface is not coni[)arable with that of water, so that in 
any case the presenci oi ;in ajipreciable frictional wake 

. <ae|M to l)e a matter requiring experimental demonstra- 

.#E^ Sii^ if dkie wake «idst% mwcDtrer, it does not 



■<:]ia(<M«y a*, ssifa. 

necessarily ilidioir ttit a proiieller is better than a trai iot 
screw on the|s ifionnds alone, because with the laner 
iSmp^iMnt me slip from the screw itself might be 
tlinMd to advantage by its action upon the aeroplane 
-sorfaces by increasing; ihcir virtu,il velucity. 

Tractor Screws Propellers in Practice. 
These points, however, :\n'd a consid 'table amount 
of experimental evidence beii re iliey can be decided one 

way or the 
other, (nd in 
the meantime 
there are can- 
struct ional 
con s i d e ra- 
tions to be 
taken into 
a c c o u n t 
which are 
quite suffi- 
cient to throw 
the balance 

m» my 

HSttoibeh In 
t h e R.E.P. 
111 o no planer 
for instance, 
the presence 
of a tractor- 
screw direct- 
coupled to a 
little engine 
perched u p 
on the nose, of 
the machine, 
is as simple 

an arrangement as anyone could wish for, considered 
purely from a mechanical point of view. In biplanes 
it is more convenient to put the engine somewhere else, 
and this positiam is oommonljr such as to &cititat<: the 
use of one or more .{mpdlert. 

(?i (V 




" Flight Copyruht Pboto. 

Oa Ac R.E.P. mooopUoe the ptOMUcr 
letau a iow>l)Jadcd tractor-soew In traot. 



LOS ANGELES FLYING MEETING. 



In our i'>sui' tit last week wt wltc able to i;ivc- detaiU 
regarding the wonderful height record made by Paulhan 
<rtd the speed records of Curtiss. After these per- 
formances, perhaps the most noteworthy flight was that 
•of Paulhan on Friday of last week, when he flew across 
' tnutitry to San Pedro and manoeuvred abow the fort and 
'*flie harbour at a height of about 900 ft. Altogether he 
Seir some so miles during 35 mins. On coming down 
Paajhan stated it would havt Vieen easy for a fleet of 
/lisbplanes to attack the harbour defences, and destroy 
the city too. He said it would have been easy for him 
to have carried up 375 lbs of dynamite, and with a 
sufficiently powerful motor he could have gone up to a 
heig;ht of ro.ooo ft., when it would have been impossible 
for any gunner to hit the machine, as u would then 
appear si;c!i a siii.dl sjteck in tiie sky. ( )n iru- jiTcvion.> 
day Paulhan c.irried two passengers on his Henry Farmrn 
machine for a short distance. On the Friday Curtiss 
took up Lieut Paul Beck, who during the flight attempted 
ito drop hags of sand represeotiiiig. JNhi^ from a hei^ of 
»jo ft. He failed, however, to Ut=^ marks by from tj fit. 
^025 ft. In a speed test between Curtiss and Paulhan the 
former covered a mile and a half in 2 mins. iz sees., while 
'Paulhan took » mins. 48 sees, for the same distance. 



In a iriatcli on tiu- i.Sth over ici laj'S, 16 mil**s, Cui&S 
was timed in 23 njins. 43J sees., while I'aiilhan's time 
was 25 mins. 5^ sees. On Monday Paulhan set out to 
beat the endurance record, but stopped after covering 
75 miles in ih. 55m. 27{s., mainly owing to a misunder- 
standing with regard to the course he was following. 

On Tuesday Paulhan made another long flight across 
country, and this in spite of the fact that a very heavy 
wind was blowing. At one time it was felt thai it would 
be impossible to do any flying, but in the afternoon the 
Mctiry Farnian machine was brought, and Paulhan started 
oft, after making a preliminary circuit of the Aerodrome, 
in the direction of .Arcadia, some 23 miles away. On 
arrival tlicre, he was at a height of 1,000 ft., and 
nianrcuvred over t!ie race track. He then started off 
on the return Iouiti' y. ;ind, iiaving the wind against him, 
gradually rose to a height of 2,130 ft., where calmer 
currents prevailed. Naturally this spectacular flight 
evoked great enthusiasm among the fpectators^ and on 
laiiding Paulhan was earned uundder hi^ aeraw 
aerodrome, 

Madame Pw^bm feconpMiied her hMNtDd4BriiHf>» 
cross<ounti^ Wjfj^ 'm «* mStt on Wsi^iiatSa^ imik 
laited 33 JBUM, 



■ 



jAKVAkv tii 1910. 



THE 1904 

Bo'i H as a iiiatier of interest, and also on ai count of its 
importance as a record, we publish belour a resume o) 
the Wright Bt<^^ j0m^Mf ^tjV( *g04. It was 
originally pubiiffiicid ih ZW AutmotOr Jatamal, before 
FuGHT made its appearance, so that noap(AE|^^|ip^^ 
for bringing it for?rard at this late period. 

This patent is of extreme interest, and should certainty 
be perused by all who are not already acquainted with it, 
as it deals with many of the points which are often 
raised in connection with the Wright machine : — 

The objects of oui iiwcnlion arc, first, tn |)r<ivide a sltucLiitf 
OQlnbiiun^ lightness, sirciiglh, convenience of coru.tniclion, antj lh< 
iMst possilile edge resistance : sec<intl. lu provide means for main 
laip^wp or icfttoriag the eijuilibrium ut the appatcatus ; and, thinli to 
.pio*!^ efSeieiitntnUis of finding ihc m.ichine in bolb tctHoI »iid 

■ - — 



WRIGHT PATENT. 



The flexible from raddtr. O, i 

mem to iht cross-siirk, wht. I; 
St> as til lotni a Uilunct-.l tr.-ih-' 
ItoiM rdgc i>l :1k lutidfr -.w 
rcir edge is raised and li wfif, 
resuuining action of ihc spnnv; 
rear edge is raised or lowered, iliiis [>rt- 
ihe action of the wind, and very greatly 



m;iiiril'>i up -n ■■t^^lt^ t'V alt.ich 
.HMlr-il nr.i' ill'- .:.iilif «(f |>rrs,suri-, 
■ !• ii;! Liihl (IcvMi muiion ui the 
!.'sti;imi-ii \-\ springs, I>-. The 
In iiu ail- itl ilie uxlei, The 
c.iu>.ei» tin ribs to bead when the 
niing a concave surface lo 
-iisinf; its power as cone 





'horizontal directions. Wc obtain these objects by the me 
'ahowo in the accompanying drawing, in which Fif;. i is a view in 

^rspectivc of Ihc machintr, Fig. 2 a side eleviiiiun. and Fij;, 3 ,i [op 

l^n view. 

The superposed horizontal surfaces, A, formed by strrirhint; rloth 
up<}n frames of wood and wire, constitute the "winj;.-,'' i>r sup- 
porting part of the apparatus. Thc>' arc conntctcd 10 eai h other 
through htDge-joints by upright standards and lateral stay-wires. 
^hidi» tcjgewerwiUi la^ral spars of the wing framing, form tru&s 
syttesnst ^ving die whole machine ^eat transverse ri^dity and 
'strength. Thit tdnge^iDts admit b^itli flexing and iwi^iin^ 
movemems, and mi^ M either ball an I snrkc. ionics. <>r .-i:iy |.iiht 'if 
.wfficieBtly loofiie Ot^tmctioQ to admi; ui ihi 111 'veiiR-nt- ^|<trs:itied. 

object of joinIC h«ving both fiexing and iwisting mf-vem- nis 1^ 
to permit SUperpOwd wEk mirfilCes, or [Kins there*.-!, wh-jn juined 
together by npnch't standards, to be twisted or bent uui of their 
iK»rmaI planes for the purpose hereafter specified. We do not 
restrict ourselves to the use of any particular fonn of jnnt. nor to its 
use at any particular number of places. 

One end of the rope, B, is attached near the rear comer of the 
upper surface, passes diagooally downwaid around pulleys, and 
diatjanally upward to the corresp<'>ndin;^ corner ai Ihe opposite end 
<'f ihr. niaizhnu . I lie roixr, C, is attathctl In the fruiil cornrr ihf 
upper surfari-, passe*, .-uound puney.s, and hucV to th«- r»pj«)sitc upper 

comer. The movable,, cradle, fi', is attached to the rope, B, at the 
point where the operator's body rests, and provides a means of 
imparting movement to the ropes, B and Cf. The operator lies 
prone on the lower sur&ce, his ni{» resting in the cradle, and his 
hands grosfung the roller, D', which actuates the front. rudder, D. 
The ropes maintain the firr .inH nfr psiiions of the two sarfaces, A, 
■with respect to each other, an<l i y ihejr movement impart a twist 
■ to the entire ttructnrc, inoluriing th- wir.t;-., A, when the cradle is 
moved to rij;lit -n I* fi l>y the ..peramr, the nv">tion is communicated 
through the rop - aaJ tli'j upright standards in ^urh a manner that 
the wme surf,incs are twisted, the rear edge of the wing tips being 
d|KWD downward al one end of the machine and drawn upward at 
die Other, thus presenting the left set of wing rips to the wind at a 
greater or a less angle than the right -When in fUgbt, the end 
navkiK the greaur angle will neccsMilIy rise and the other end will 
sink, so that the faitenU balance of the machine is imder eontrol 
<bniigk tmk^B^ ibOTmcats of Hie vriag bf die opeiator, by 



pared with a plane of equal area. By regulating the pressure on the 
upper and lower sides of the rudder, tht.- li^li . h.uigt^s of angle and 
curvature, a turning movement iscommui;i ;th 1 the main structure 
and the course of the machine is diretu.l ii]iw.iul ui d.iwnw.ird ni 
the wilt of the operator, and the Inngntniiini iui.mrt ni..iniained. 
Contrary ui the usual cu<t«»m, w<' pl.u-<- the hnrir<mt.il rmidci in 
froi.t (ii the main surfaces or " wmgN " a: :y negative angk. and use 
no horiiomal tail at all. Uy this arrangement we obtain a (i>rwaid 
stirfiice which is almost free from 
pressure under ordinary condi- 
tions of flight, but wbklit «v«i 
if not moved at all, beoongplNW 
rfiicieut lifting cwfiRce wfaiwiWT 
the speed of 
the machine is 
accidentally 
reduced Very 
much l»el(tw 
the normal, 
and thus large* 
ly counteracts 
that backward travel of the 
centre of pressure on the main 
surfaces or wingi. which has 
fre(|uently been pntiiuctive of 
sennus mjuiies by c;iUHiiig the 
machine to turn downward and 
■tril^ the ground head rtn. Wc arc aware that a forward horiiontal 
rydoiMr of ditlererit cc>n<;truction has been used in combination with 
asiqiporting surface and a rear horizontal rudder, but this comhiaa- 
tioa was not intended to effect and did not effect the objed which 
we obtain by the arrangement of surfaces here described. 

The vertical tail or rudder, is attached through univenal 
jomu to two pain of struts, which lie in parallel horUontal nlanei. 
and are connected to the rear edges of the main surfaces by hinged 
joints. This combination secures the lull rigi<ily in ;[ v- ttieal posi 
rion, l>iit enables it to turn on a vertical ani-., .md .Um 1 t.' use ixidily 
Ml case it stril<es the j;roun<i and Ilui-. esriipc hreakage. 'Iht 
cords. C'. are liller-ropes which rninuri the ruddei -wheel to (he 
rope, C, which, in cunjunction witii the rope, 11, imiurta the 
twisting motion to the wing tips as heretofore described. By this 
method of attachment the same motion of the ropes which actnates 
the wing tips also presents to the wind that side of the vertical rear- 
rudder which U toward the tip having the smaller angle of incidence. 
Tlie wing tip presented to the wind at the greater at^le, under Ihc 
u^ual conditions of flight, has both greater lift and greater drift, or 
resistancf, than the nih'T. wiii^; with tl.- ^^re.it-'t angle, 

iheiefore. tend-. li.> lise anJ di"j. lK.-hind, whil-. tin: olhei Mnk.s and 
moves ahead. I nder these eireumsliuice» the ioiij^itudinnl nxiti of 
the machine tends to turn toward the wing having the greater 
angle, while the general course of the machine through the air 
tends toward that wing which is the lowest, with the result^lhat a 
wide dive^encc soon arises between the direction which the machine 
facen and its actual direction of travel. By the use of a rear 
m:?vable vertical rudder, so operated as to present to the wind that 
>;ide which is toward the wing having the least angle, we obtain a 
turning force opposite to and greater than thai arising from the 
dtlTerence in the resistance of the two wins^ and thUfl are able tO 
keep the longitudinal axis of the mawie appfOxluMtily in 
coincidence with the line of fl^hu 

fK^gacipal elaiins are The tne of jointad stettdards, diagttaal 
«ttOMi>lH% and a device for nrhtlng the snrliiees. 

The patent concludes with fbittfeeen daimij coveriai^att 
the combinations mentioned In tttetr RpeaRcation and 
among which the following are the most important 
points : — Jointed standards between the aeroplane 
surfaces; diagonal stay wires ; device for twisting the 
stirfaces ; arrangement of operating ropes ; vertical rear 
rudder supported on hinged spars ; laterally stiff and 
longitudinally flexible horizontal front rudder operated 
as described ; amngement of the threads of the cloth 
formiiif tine aeropiftne surfaces ia a dutgooal dimtioa, 



STABILITY 



BY T W. K. 
Ik Flight of Deccmlx-r 4th, a correspondent, " P. K., 
raised the question of the longitudinal stability of a 
machine having a small plane in front and a large one 
behind. In answering, you referred to my models, 
quoting Lanchester to (be eflbct that the reason of this 
stability was a problem of some obscurity. In a paper 
read before the Aeronautical Society last year, I referred 
to this point, and gave an explanation of the action, 
which is somewhat akin to that of the dihedral angle in 
connection with transverse stability. Possibly it may 
be of interest to recapitulate the argument : — 
Danote by A (Fie. I ) the area of the Urge back surface, and by 

*iit teeUauiaa to she Uae of flq^ 







Denote by B (Fig. 1} the area of the Kmall front surface, and by 
J its iBmmim» «0:i)iae of Sight. 



tw. a. 



« tad' mmtimim apnmn .of the iwe-m^iim^Milim^ 
flight. 

Denote by Y the inclination uf the frun! surface lo &t tswk 
surface. (In my models this is generally about 2^°.) 
For sinplidty iiDa|piic the two nir&ces to be flat. 

W« see ikm we hmc « - ■ -t- V. 

N«W ifaiee • ilDd H ai« uwll (6° or 7° at moM) wc know that the 
tllWB i m s t af lhtaIr fcmum [i.e., lbs. per sq. ft.) on A and B arc 
nirilijr piapoMittMt W theii inclinations n and 0, and therefore the 
total prawres on the surfaces axe proportional to A x a and K x /9, 
aodnay he supposed to am upwards at a aiid t, as ahown in Fig. a. 

The resuliani of ihese two preasurea will be a force R acting 
«|iwaids and dividing at into two sections, x and y, pmportioaal to 
A * aaadB x $. 

y B.0 B(« + Yl B /-I + V\ 
X ~ A.a ~ -A.a ~ A V or 

For steady flight lbi.s force most just twUnee the weight, W 
(Fig. 2), and iherffirc must act upwards through (he centre of 
gravity. 

Now suppose that, for some cause or other, the 
inclination ol the machine to the direction of flight, i.e.. 



a (and also /i) is reduced. Then 
a constant of tbe macbine. Also 



is increased, for y is 
is increased, <U., y 



CLARjKS GI^IDEK. 

CLARKE. 

is increased and x decreased. The resultant of the 
pressure then moves forward to R' ahead of G, and we 
see that we get a righting couple that tends to increase « 
again, llina i£|t was increased by accident the maeUiw 
would tend to wtto as to bring a. back to its amnal 
value. Hence tw lee .that such a diqxnition of aamaet 
tends to keep a maidiiiie at a constant iodinatidB to tile 
direction of motion. 

If su h a maciime, while being propelled by a screw 
capable of ker])ing it flying in a horizontal line, should 
at any time begin to turn downward-i (keeping, of course, 
the same inclination lo the direction of motion — in 
this case a curve), its velocity forward will begin to 
increase owing to tbe help given by gravity, and 
it «dll^ therefore, get an excess of pressure, and 
b^n to rise again until its velocity becomes normal 
again, r>., the machine will be stable (longitudinally) 
in die ordinary sense. But this recovery motion may be 
overdone and an oscillation .set up, which may either die 
out or increase. The former is perfect stability, the latter 
culminates in capsizinp of the machine. .As to which 
will happen depends on the actual v.Tliies of tbe areas, 
moment of inertia, &c. The ralciilation is exactly 
similar to that initiated by Mr. Lanchester, except that 
his calculation is a particular case (viz., when a = 8). I 
do not propose to inflict it upon your readers (nor have 
I got it or the formula by roe now). The deductions as 
to I (moment of inotia) and / (in this case the distance 
ai), &C., are, of course, also tinilar. 

Mr. Lanchester, in his book, refers to the larse back 
surface of my machine as "a species of pertrophied tail." 
I think I should be just as logical to refer to the small 
tail surfaces of his l>eautiful models, as alsn to those of 
others having tails, as " atroi)hieil sustaining surfaces." 
On the Bleriot ami .^tlll)lMt■tte machines it is interesting 
to note that the essential difference is that in the lormer 
the back surface is a sustainer^ vfaOB.in ilw lattlr it i* .ft 
pure tail «'.*., directive only. 

The advantage of bavit^ the small iwftce in ftont is 
that interference, due to the rear surface being in or near 
the wake of the front surface, is reduced. My models 
have in this respect taught me a great deal, and so far as 
models are ooncemed the aitatqgeoent of the leading 
plane gives a handiar portion for the eentie. or 
gravity. 

May I be allowed to mention that in my 1907 patent 
I claim a machine " having two siistainini; surfaces set 
transversely across the framing, in which the front one is 
considerably smaller than the back.' This, I believe, is 
good, and I ma m iae it as 1 believe there are saiBi^pople 
making such macWnri (for sale) who may not teiMue 
ofmydaiaL 



••WILD-CAT*' SCHEMCS AND 

••PREMIUM" 



HUNTERS. 



The following warning has been issued by the Aero- 
nautical Society which should be noted against the 
time any flagrant cases of promotion see the light of 
publicity. We have several times |^««> oar views t^on 
■ this same sttb}ect 

_ The CramcU of the Aeronautical Soocty" of Great Britain, in 
view of tl^ many oompanies now bong fanned or abool to be 
faOMil far 4M! wi p qst s of omlaitiBc vaaoos tjji» «C BfisB 
IBMldad^'eirfaK «wfac BMnid^ in aesoaaatical r^** — ~' 



sider it their duty to wam the public against investing in any sacb 
concerns witbnut previously makin{j th<»rr>ug[! inijuiries. They also 
warn the public t^ajri-si paying premiums, i-Vc, f^i instruction in 
Berona-utics wi'bout satii&ctory evidfrncc thai the instructor is fuUy 
quabBed to impart the Mine. 

These warnings are ittoed in the interests of the aeronauticat 
science mod industry as weO^ as of the general public, for it will be 
evid^ tbftt uir cases of fraud ia tho early stages of a new industry 
woatd seriovsly militate against its developnieot and pra^Mrity. 

Edwakd p. F«i9fT, 





_ — :] ornciAu notices to members n r 

ting 



Committee Ml- 

A meeting oi the 0>:ii;[ii;Il^ i-.:;: nu Tuosuav . rSth insi., 
when there were ptesem M i , l<^.%:i \S . V^ulUcc, k.' m the 
chair, Mr. Ernest C. Biakti.i;:, Mi \\.u:iu luk. Mi, \, Kcr- 
Scymer, Mr. J. T. C. MtM^rt-Brabazon, Hon, C. S. Rolls, 
Mr. Stanley Sp^ioner, and joint secretaries Capt. £. QumnCNRiR^K., 
and Harold tl. I'errin. 

New Members, — The foliowing new niemlwrs were elected : — 
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Alfred MichcIsiUl. 
Clinton Klioaile.x I'ctcrkin. 
Kdward Petre. 
H. A. I'l-ire. 
George C. Sherrin. 
J. W. F. Tranmn. 
F. M. T. White, aSe. 
losLT'li /eit'lin. 



Henry A. Bellows. 
Edward G. Brinkley. 
I,. K tie I'eyiecavf, 
Frank Haskoll. 
C. R. L. Rentrorthv. 
Lieut. J. B. L«efe, R.d.A. 
Capt. T. Orde Lees. 
UolMl H. Mander. 
J. A. Mays. 

Oxford and Caaibridge Gndiutes. 
The Committee of the Aeto Club have drddcd to admit to 
Membership Undergraduates of the Universities of Oxford and 
Cambtidm atan AnntuI Suhsciipiion nf /■ i r. during the time tbey 
ar* in niwtsc*. 

Membership. 

Tht iCbnmiltee have deciiled 1101 10 ircrcasc the antnial sttb- 
•■Cdiptioa'of £^ the present, but new members will new pay 

m entranoe fee ol jCz 2i: ia addition to the subscription. 

Heltopolis (Cairol Aviation Meetlns, 
"nie Aero Cluh will he reprcsenieil bv Captain the Hon. Claud 
Bnbil^llod Mr. A M. Siii- r. 

Avlatioa Pilot Certificate. 
Mr. C. Grahame-While, having complied with the Kulos of the 
Aero Qub de France, has been granted an .-Vviatlun IMlnt Certifi<:ale 
00 the recomtnendation of the Aero Club of ihe United Kin^dum. 

Library. 

Several MemlMtrs have very kindly preitented buoktt tu the lilirary, 
notably Sir David Salomons, who has given an original edition of 
" HiMoin Aeionautique les Monumens." 

The Gonmittoe trust that other Memben wiU aawit with any 
bMiklarintacirt. 

Club Premises. 
The Commtttce hope that now the CUtb Rooms have Ijeen opened, 
the Nfembertt will take iidvantai^e of them. In addition to news- 
papers, tnirrent literature deaiin[^ wi-.h aviation will be found. 

Aero Exhibition at Olymola. 

The foil pirtieslars r^^rding the Model Section will be issued 
this week, and a supply will be sent to each provincial aero club 
for distribution amongst its members. Space will he f^iven free, 
and the -Aero Club will erect suitable stands and provide the neces- 
sary atlendanl.'i In order to partly cover this expense a charge of 
tot. will be made to each exhibitor, who will be provided with a 
free pass during the whole eaUHlfan. 

Medals « ill be awarded bjr^ Atni dub iHi lIi«-Aerial LeiiitiM 
of the British Empire. 

PROGRE.S5 OF FLIGHT ABOUT THE COUNTRY. 

(NOTK.— Addresses, temporary or permanent, follow in each CMC the names of the dubs, where commttnicationii of our readers can be 

t to the Secretary. \Vt would ask Club Secretaries in future i" :hat the notes regarding thtir fhitft reach the KdtK.r of 



Entrin and all inquirict mUSt be mildtt to the AcVO Clttb, 

Piccadilly, London, W, 

. 'MeiiktMn wishing to exhibit fuU*uBed mvMam9t9 wnm«dU> 
cMuBonicate at once with ihe Aerti Club. 

Alexander £1,000 Prlzr G)m petition. 

Ctipies 1(1 the nilrs and entrj- forms for th^^ CQinpetidoil Ibv 'Wfisl 

motors can bf <ihtaineii from Ihf Secretarie.^. 

The British Empire Michelin Cup. 
The Michelin Tyre Cn. has presented to the Aero Cluh t»f ihe 
Uoitvd Kingdom, for competitioD British aviators, ■ trtiphy Of 
the total value of j^joo. 

Annually, for Ave yearfl, a reptica nl this irophy, together with a 
^f"* of -jCViO in cash, will be ^iven to the fiucce!i«ful competitor. 
This trt»pny will be comi«'tt d fur vindcr the fidlowinp conditions, 
wMkk skaii apply for the first yenp ouh — 

CondUiOOS. — i- The hnldt-i i.r llir \-\\y l.>i i>x>^) wilt t>f the 
competitor who, on March Jlsl, luiu. sliatl liavt- iivn>mjilisht.-d the 
greatest distance on any heavier -than -air machine without touchinE 
the gnmnd. 

2. The minimum di»Uuice to be covered in order U> ((Uftlify for 
this prize shall be 5 miles round two or more posts for the nitCMIMfy: 

number of circuits. 

3. Kntrits must be made in writiiifj lo the Secretary of the Aen> 
CTlul), 166, riccadilly, l..ondon, W. At le:isi tw<i char days' noUoe 
must be given by a compt tilor bcfi>rc nMLinp hi-; nttcnipt, 

4. An ClUratici' fu; nl" i"', wil' rli.u|;i.il. juh) a liirthi'i sum of 

£\ must acconi]..ui\ i-vi;ry U 'litu:;ih( ( xu ull.-iiipt by any com- 

]»t'titor under thcnt; rules. I\trry ctimpi tittir mu.-^t be a member of 
sointr recognised txjdy dealing with aerial mtiliers m the fclmpirtt 
and shall, if called upon, tntisfy the ofhciuls iif the Acru Club of hit 
ai}ili(y to tly at least 500 yards, before making any attempt under 
these rulcft. 

5. All Littempts must be made lielwcen the hours of sunrise and 
svms'jl, in tlx- prc-n-ncc I'f ihc oft'ici.il or ofiicial-^ appniiilcd In,' thf 
Coiiimitl'. t' nf the Acrn Chib. 

6. ThL- rt'n>i;j.is-(| flwij^; ground is at ShcUljeach, Island of 
Slu-pprv. but r >niin:Mt (' of the Aero Ctiib will be willing to 

i siibjeet to the' donpelitar paying Ae 
necessary exj>enses incurred. 

7. The start for tjie rcc'prds will l>e reckoned Irom the crowing 
over the starting line in actual flight. 

S. Gmipt tiiors must be Brituh .tnibjects from any part of the 
Kmpire, inanipulating a Biitish-made machine. All the priiieipal 
part". f>t' a competing machine must be British made. All decisiods 
ap[)lyiii[; ti- this rule shall be fjiven by the ("hairman of the Aero 
Clu!., \lt. K.i„-.r W. Wallan-, K.C, and failinj; him, by an 
arbitrator nominated by Ihe Prejident of the Institution of Civil 
Encineers. This lhall DM b: held to upply 10 raw naterial, lot aii 
finished or manilliictiireil |Mr.s of imdl llta«A<ltf anat olMiply «Wi 
the above condition. 

9. The deeiiion nf the officiitlt of the Aeto Ctilbv»R Itt MWafi 
connected with this competition to be final and witMn'anMiL 
E. CLAR&MOMT, CAPT. R.N„ 
HAROLD C PEKRIN, 
!(«,. r:cr;,(ldly. .'nil" Secrewriea, 



addressed direct I 



It 1 



44, St. Martm's Lane, London, W.C. 



.^n Wctlnciday at latest ) 



Sheffield Aero Club (36, Coi.vhk Romi, Siikffiei ri). 

;\1 a committee meelmf; of the above c!:l!i. hi Id *.n the 
lath inst., it was drrid^d tha[ the rlub badj^f-. ami rules should be 
ready l>ef liie nvM ^ netal nH e'irij;. 1', was also agreed that 
suitable prcnus.s i . -l.ta.riL-ri, iii which the construction of a full- 
size machine could lie uiuiertakt n. I lie eonuiiittee hojie to complete 
negotiations for the work.shop bLft*re long, and will then i:et the 
machine in hand at once. -MemLicrs are rc<juesied between now and 
the next aw^ting to dnw op any ideas thtgr may have regarding the 
oiinatitaetioiud dS(«b of » b^p^ 



S.W.EngUndAeronaiitlc*lSoe.(5i,ST.LKONAat>'sRn.,E.SHE«n) 
Entries foi the model conpetitionahonMbeaentatonce to the 
secretary, together with the entrance fee of ir. and ir. 6rf. for every 

model entered. It will be seen that the lowness of the fees cnaUes 
everv memiier to compete. Mr. A. J- Kransella starts the laiise 
list with .1 dress watch. The riljs of the clul' monoplane arc 
bciii^ ci,n^lructed, and (jcntlemen who now join wiH b* iifTi^rded the 
cxpfTienec f»i building an aeroplane ihem-selves. .'Vny (^^htUmcn 
who wish to ofiier prises are iiK}aesled to communicate with the 
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AWD CONSTRUCTION 

or ai;roplani;s.» 

By J. P. CHITT^DEN attd tf. BOBtNSON. 

the Wright Md Vfifism are the most comm.*!. Tlu l;iuei may 
diWded hito two classes, those which aim at natural l.ncnil slaUlity, 
and those whUrh rely on mcchaiiica! movcnifrits to obtain lateral 

.stability. 

Monoplanes. — I' ig, l show^ the general omlinc of a monoplane. 

A. Being the main wings, which are in all cases doable'^overed. 

B, The body ; this being made up in the form of a lattice girder 
of *>ox section, of wood struts and wire ties, and is usually encased 
in fiifaric to reduce air friction. When water cfMil<?d engines arc 
used, the radiatOTs are in most cases placed alonp the sideoi the body. 



It is the desire of thie waHho^ in placing ihis paper before the 
Sadetjr, not only lo give the resuhs of their own and others' 
eacperiments in the design and construction nl aeroplanes, but nUo 
to aff.ird an opportunity of riiscussiot; a subjerl which now holds a 
prominent part in (he minds of those interested in the science oi 
ariation. 

There is no doubt that in the earliest limes this science com- 
nwrndcd man's atteation, but not until die last three years can it be 
ttid that man has actually achieved fl^t with machines heavier 
than ur, although, previous to this, machines have been made 
which Ikave ^mi fron the g|oiind> the noit.iMttble 
beJogthat «if Adder In 1890^ vitli a A«iiuM>^ mooth 





FlO. t. 



Fm. a. 



pbae wdgbinK l|ioo Ifas. and 5^ ft acro» the tipi. of the wings. 
The tx^pnc is worthy of note, it being a 4-cyIinder (-r»m[v>un(i, 
me^hiiw 70 Ibc., ana said to have developed 25-h.p. The trials of 
Ac macaine were condocted secretly, so that very little definite 
fcalbniiation of its performances is to be had, but it is reixirted to 
have flown several hundrcrd yanU. 

The early expcrinirnts of Otii. Lilienthal m iS*yi \n iW(yf) wiih his 

Sliders; Prof. Langley with hih iarj;n imwt-i-dnvLTi nuKi'l ; Sir 
liram Maxim in 1893 with the largest marhinr which pt:rhaps has 
ever been bnilt, certainly ted the way tu thosr ini>te recent t xperi- 
who have brought the knowledge they obtained to a 
issue. The totel tiftiog sur^e of Sir Himm Maxim's 
was 6.000 sq. (t, the horse power of the steam engine 
bdag 360. With three men on board the weight was about 
SfOOO lbs. This machine was tried on a specially prepared track 
fitted with ^:uur(l railt, and undoubtedly lifted, ab these rails were 
torn away, causing the machine to be severely damaf;*^- It was a 
great losi to aviation thar Sir Iljrarn Makiiti (fid not contmuc his 
^'aluablc cxpeTiiiieiii-> in this direcUun, a.s the thorough way in 
which be attacked the problem in its early stages, and the careful 
oianner in which he collated data, would, if earned on, have given 
to mankind a valuable foundation for future work. 

Santos Dumont, on Octob« 23rd, 1906, with a machine coo- 
smcted by a French firm, flew 300 ft. at a height of 6 to 7 ft. from 
•fhe ground. The machine was of the box form, .^ml the main 
planes were set at a dihednl angle ; but it remained F;irman, in 
January, lOoS, and Wright, in August, 1908, to prove that hcavier- 
ih:in-nir n].'i<~hincs could be madctoflyand maBiRnindMt|||Ci0l^ly'*^ 
It ih proi'ui'lr- that this result would have bett'adSetii^^^mV'tel 
a light form of petrol motor been obtainable. 

As the snl^eet of aviation is a large one, the authors of this paper 
liave d<*dded to confine themselves to aeroptanes in the more strict 
^n%c, that is 1n<vny, machines with one or more yilanesthat are fixed, 
except tiir thr ;iur:,o.(- of [ontrol, driven by a self onMinal motor ; 
this naturally excludes al; types of helicopeters and orthupters. 
Aen^ilanes may tie divided into two types, namely, monoplanes, 
nple of which is bleriot's machine, and moltiplanef, of which 



C. The A»ator is placed at ihc back of thf inui-hiue, and in 
Vlth ihf rudder. fomis a i.dl. It n proU^blc that 
before lon^ the vtrrtical yhxni: may tx.- dis[K;nsed 
with, and side steering effcutt^ by movement of the 
witigh alone. 

MuttipUaes,— Under this tKadiag vill be dealt 
with the mnit oommon form, auady, die fajptaoea 

whidi is shown in F^. 3. 

A. Main plane.". : both the single and dcnible- 
cnvf-rr*i iMethod is cmployod, the plane<> l«e!ng 
suptT[K>sed and braced in the form of a lattice 
girder. 

K The elevator is usually oonstructed in a similar 
manner to the main planes. Ahhough the initial 
function c( the elevator is to iisist in railing the 
nachiiw firom the gronikd, in actual flwht it is used 
principally to damp longhudinal "tT^V*^"*"! t^ 
actual elevating being usually aCCOM p ttdMa if 
varying the speed of the engine. 

C. The tailaeeoM to b» anjweaiMiyof doiiblfid 
utility, except ill the VoUtn typ«, wfaeic it li dwde 
of box form. 

D is a vertical plane in line with rudder, K, to 
assist in directional steering. 

K Ailerons, wbitdi ace used to obtain lateral 
stabilityt «ad take (be pfafie of fMa^ Ae toakk 
planes.^ 

Having described the general forms of hravicr- 
tban-air machines, attcnti>.'ii will nou b^i^iven t" the 
design and construction of the various pans in detail. 
PUaes. — Of all the parti, of latter day machines, the planes or 
lifting surfaces ire perhaps the most near perfection. To Otto 
Lilienthal and Horatio Phillips we owe aetoeacve or curved 
plane, which has enabled a greater reduction to be vade ia ^ 
necessary lifting area than if a Aat surface was emptogfed. 




In Figs. 3 and 4 ;ire illustrated the most common forms of ptelMt 
designed on this principle. Kig. 3 is a view of a sinirle-rovered 
plane : Fig. 3A showing the mnre correct constniciion, xs thJ^ alloWl 
the air- to have a free run on the lower sur&ce. Fig. 4 is a view 
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showing the weetion of a double-covered plane. This is undoabled^ 
the bettn form, at the frictional losses are greatly reduced, althot^ 
the mechanicttl oonstmctton is somewhat more complicated than 
with the *iislc covering. 

To, conader die dcago ol these planes on s purely maUienuticBl 
hois ksn WerlMpgMaiititjr. U hn htta gmei tcfflaitfbf 
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CXpoimeOi that a we II -designed aerocurve will lift move IfciEht {wr 
MMftK foot at a given velocity and ingle of inflimtlon J^MIL^tf'iit 
ratfld occticding lo theory. 

In fig. 5. taking the under tide of the cutting edge as being 
INuraHcl to the direction of flight, and the traiiing edge as mnking an 
Allele oc with the horizontal, the air h deflected downwards with a 
^odty of Viine OK, where V =: the forward velod^ ia led per 




The w<ei|^ «f^ dc»U with ^ V > bceadtb o£ 
weight of airp«r«iaUe1ftml^;«iidiAfrBM^^ 
to we air 

breadth ofplunc * I, ■ weif^ht of air prr rnhic f. 



this l>ein^ tiic vfi-u-.ul f'.u: 
4,hc force tending lu lifi ih- 



eik'.'tt^-:! b\ 
plantrs, 



cii ihc ail. ihai 



Taking a speed of about 40 miles per hour, and the ratio - =z la, 

it will be found that the theoretical lift is only about Iti. p-r 
square foot» wlierefts it has l>een proved from cxprrimt nts 1 nrried 
■our by ihe authors thai a well desij^ned aeroriirvt- un<ici tlit-sc 1 midi- 
tions will li^i nearly lbs. per sqii.iro f. ...t 

The qtiestion of drift to lift, in the design ul a plane, should be 
carefully considered, as the drift of the plane determines the borae* 
power required. 

In the case of a flat surface, or plane, the ratio drift to lift varies 
as the sine to ihe cosine of the angle of inddenee. If the pressnre is 
nortoal to the chord of the plane. 

Id the case of an aerocurve. or arched plant, il has been found 
that the actual drift is sli^jhily li.'^^ 'Jiiin th;it nl.tainrd by the above 
methodi and it can only be a'»sum(-(j iha: with a curved surbce the 
pressure must act in a direction slightly forward of the line nonnat to 
the chord. 

This theory has been upheld by many cxperimenlertt, and the 
authors ihemselves have found, hy ihHr eYperiments. that irikh 
Plane A (P'ig. 6) Ihe drlfV obtained was only slightly in excels of the 

theoretical drift, and, ni^ikinir alliiw:ince for .skin friciiun and ht.-id 
rrsistaiu'r, v.v .ir\\\\\] (Jitl'i w:iv tli^-lulv less lhan tlKil ralriil;Ur(] ; 
and wiih I'huu- (' iIk; .ictii.il driti wxs somewhat larger than the 

(ij--.'T--n,-:i; ri-ifi ; K-ii iti practice it is adviwble to take the. calcolated 

dr:fl. .ici.i :i:inw lu-.u: icsisiance and skk firktiOBal lOMieS, whoi 
deciding upon the Imttc powci rct^uitcd. 

The design of such ^n aerocurve may be obtained in the following 
manner : The underside of the front edge is given a negative angle 
of about 10* for about an eightfi of the length of the section, after 
which the underside is given a positive angle, gradually iticrcaiitng 
to the trailing edge to about 6®, this angle varying slightly wjih the 
length of senian 

The gri'ftti'Fvt drnth .f camber should be al ;ilKiut uw iliird ut ilie 
length of section from the front edge, and the total dcplli measured 
from the top snr&ce to the chord at this point should not be mwe 
than one twelfth of the length of section, as planes with a groiter 
Arch are liable to be very nnstaUe at snail angles of incidence owii^ 
to the bet tlwt a huge portion of the upper surface is exposed to 
wind pressure, thus causing a revenal of the ccalze of preinre. 

Hnvinj^ arrived at the Correct i^Mpe of the pfaneSi tne utoent 01 
lifting: ^urface required to Bl^a msAiiK of gSvtiii we^gbt wflt liow 
W considered. 

In finding the amount of area required, it is necessary aUo tL> 
cooaider the length of cutting edge. It has been found by expcri- 
meat that the aspect ratio should not be leas than 5:1. By*' aspect 
tt/ABt" is meant the ntio of l^jlb to bteedth of ptane. For ^ 



lie af turn «:i 
h K Wc —ei «7, bom tc 



15 .toe foUDmnc trnfUmi bimki 



where P = pratuce in lbs. p»t aqtuuc fam, 
V = vdocily in miles per hour, 
has Iwn foand by ihe aiithon lo approiimaie very iIomIv tia- 
results obuined from Iheit own and others' eji.crimenis, and may 
be safely used with welWesigned aetocurvcs under normal con- 
□itiDnL 

In Fig. 6 the results otitain«\ from VLinuob lcirm> of plane 
plotted, and it will l>f noticeil thai ihp iKiinis obtained 



nes are 

IKiiniN obtained from 
\i<y very sliphtly from the fiirmub given. The pltnes 
in the tests aie shown ai A, B, C. The asueci ratio In all 
cases was 5 : 1, 
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The experiments were conducted as follows:— The plane was 

placed on a carefully balanced arm, which was pivoted on a 

swinciii^ eactia^c, sit arranged that wa*; po*(<iibI'' m take the 
ucccsmrv reading's with greai ncciirai'v, Thr jippurai j'- w.i> i[ii>un|cd 
on ilie from "f a motor rnr. the wir.il vtli-wity }>ciny recorded bjT 
mean- of a Mat dis-, tMn L.in". \x' u.sai ; careful deAso* 
lions were made Un ;ill tiicln>nal n si.>!.incf s Curve DttubMa 
plotted from figurei^ obiaiacd from published data. 



BOOK REVIEW*. 



Comment I'Oiseau Vole, Comment I'Homnie 
Vokra. 

This work by Wilhclm Kress lias been translated 
into FtietK^ fagr R. Chevreau, and deals in a theoretical 
oianner irS& liarious aspects of the problem of flight, 
starting »t die fundamenul point of considering the 
action of the wind on bodies exposed to its influence. 
A certain amount of space is devoted lo the subject of 
soaring flight in birds, and there is a chapter on automatic 
stabihty. Some chapters are given mer to early expsii- 
mental work, but the book does not deal wifl» ttd^m 
machines. (Paris : L. Vivien. 3 fr. 50 c) 



Etudes Experimentales sur les Zooplerc*. 

I \ the introduction Dr. Paul Amans explains that the 
zooptere is a blade having a form based on the geometn- 
cal design of natural wings, and the book is given ap to a 
discussion and investigation of the ralient points which 
ought to be taken into consideration by anyone anxious 
to produce artificial wings or surfaces having their 
essential characteristics. The author's study of the 
subject was evidently of a most painslakuig rharacter, 
and should be of considerable interest to those who wish 
to s'arl thnir designs firpOl tlie ftan^Miot Of nainre. 
(Pans : U Vivien, 2 fr.) 
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MII^ITARX ASPECT OF DIRIGIBLE 

BALLOONiS AND AEROPLANES. 

-i[^-i'€ei;.>.'<Eiw^». R-E. - . 



wa-fArf of any new and uniricd instru- 
i^nist ihiii Wf li;ivf lu) Mirc t;roundi of 



ix dUcusnng the hrati 
vnnt of war, wr musi 

fMltlHU experience on which to baM; our opinions, but at the ^me 
tint0- W Cf^ JWOfC likely to work on correct line:* if wc carefully 
'r tiiefaMdl& of experiments made in peace time, inquire into 
nts which are likely to occur in the near future, and trace 

„_ * data their proliahle results on military opcratioDS. 

The jprogress already made, however, is (^'real ejiough to force on 
all naAl0n<(. whn -n-.^.y looncr nr later liavu l" chiIj-.iiV (m miliiHty 



'DtlifflbU Balloons.— Small balloons, like the American " Itald- 
win, "the (^emian ** Ctoath,'* and the British "No. i," are only 
able to attain a speed of from 16 to 22 miles per hour, and tu con- 
tinue at that speed at from one to foar hours with only two as a crew ; 
larger types, as the Frcnoh " Kepublique,'* the German *' Paracval," 
and " Gross," and the Italian military dirigible, have made journeys 
of twelve nnd fourteen hour?;' duration at an iw-t.-rKpf speed of alx)ul 
30 miles iHTi liuur with M\ ni si-vni ] tasSfii^er>, whiUi the hutjc 
Zcpjielin has rcmiiined in the air for a» much as thirty-eight hours, 
has made numernu.s lon^ journeys to diffeKnt parts of 
with a crew of twelve persons, and n f*id to be Otpablewt-ii 
of approaching 35 miles per hoar. 

Theie speeds, thoi^h considerable, are far frcnn being sufficient 
for atl forpoKft, as the speed of the wind at high altitudes surpasses 
aOJdles ftO hOttr on very many days in t(»e year. The dirigibles of 
UW l^e^ent dw are oipaUe of journc-ys ir >ni 300 to 700 miles 
under fivoarable conditions, and ari rapuMt of mnyijitJ a full 
workmi-; rrrv, ).^-^ifi.'^ -ittr'cr- r-'i-'un-'itrint;. Tliey have alsii 
becni titttd \v:;h wirfl-.-.s^ :L-J'.i:f .ij h nf^i'T.t'iiK. .mil h.iv,- remained in 
COlliinuniL:.iliLMi witti Uiid iiiiitui!^ u<^ rim^nicmlili' clistanciis. 

They are cai>ablL- of asct:iidinu n> liciyhts varying; I'ciween 4,000 
and 6,000 ft. above sca-levcl, and of rL--dc>tccnding and journeying 
at lower levels and tbcir gaji'b^ are made of matenal which 
owbh^iMiA to rtnaltt AlMd^V«Sk ]fstij^:^ti^^ 
time. 

It may Ims taken ta an axiom, therefore, that an u;>-to-date 
dirigible baUoon la oqMiUe of "tarimi^ m oniinarv li^;ht weather 
from Yarmouth, and in the course of twe!v'_- hour> prorctxling be 
far OS cither Portsmouth, Southamplon. Iiirniinf;bani or York, and 
returning again to Yarmouth, when, having taken in fresh supplies 
of petrol and oil, and some thotuands uf cubic feet of hydn^n, and 
possibly a fresh crew, it <:axi ui^ 'mm^ t^BW^^ieW^ 
journey, throughout the whole dr wbieh It may reiviiin atait allSwe 
of a mile al>ovf wji-U-vpl, 

A Zcpptlin, under siniilai c'lidilim:^, siaitinf; Iron; N armouth, 
could go to atui rctiirri from an\- pnint in Fn^lan.!. or on the tjast 
coxtl (if Ireiami, nr u< Sc<irl.iTiii .is I'.ir north a^ lllas'.^nw i-r Uumlee. 

It is a mi">ot pnini wiicihtT .-. Kiiiimn has iiiiioh 10 f-jir from 
electric storms. Many free balirKin.-; have been m the air without 
accident m severe thunderstorms, whilst I only know of one case of 
one being sttnck and set on fire, hm thr chances are so uncertain, 
ibst in peace time it '%% alwa>-« advi<;ahle to quit the air should 
uunderstoims approach, 

. It is when on the ground ex^xKed to the forte of the wind, 
espt i ial!\ wii/-n thi.v vanes its dirccLion rapidly, tljul a dirigible 
ballot.n is niitst in danger of destruction, but melh<Kls of an^h^^il(g 
these arc improving, and it is probable that any well-designed t^pc 
may be txwxaA'V»S^jm,^f^^ 

an hour, a tf^ln ^dSi ^mm^ wk 1^ ited to 



^ nQO-ri^ balloon, in case of violent winds, may be rapidly 
defliitied, without damage, except for the of the hydrogen It 

contains. 

Aeroplanes. — En*>ugh has been done to date to establish like 
power of an aeroplane to rise ni any tairly level optn space with a 
Jttn (rf from tio to 200 yd*., and in the hands of a skilled operator 
fc^ travd in fair weather a distance of over 100 miles. 

That no long sensational flights, such as that from London to 
•Mudiener, have yet been aecompbihed> most be pm down, parrfy 
^ the Ittue aam of money at the mtk^ of the limited norober ol 
lUlled avitokra for exhihiiinn flights over small drcnUir courses, and 
partly to the disincUna^n of aviators to rink themselves and their 
machines at present in a flight which must at present Impose a 
se\'eTe strain en both them ana iheii engine*. 

Dt'vt;lapnicnts, Dirigibles. As rej^rds developriieiitb, u 
appears probable that the largest dirigible ballouns at present 
^awa Uo e t ed do not repreient in size the ships of the near Jntwe* 

£«Cn the Zeppelins, which eqital the tiu^ett erntttes in aixe, 



cannot compare with some of those even now contemplated nn thr 
Condneni, whilst with increase of size will come increase of speed 
and of cnrr>'mj; canarity, allowing of a lar^jer radium of action, and 
of carrying verj- ci^nsiderablt- spare uejt^hi. 

Tha; Umj; journeys will 1* undertaken is certain, when scientists 
of such acknowledged renown as Ur. Hcrgesell are seriously ean- 
templating sending an expedition to Spitibergea, and thoice to dtt 
North Pole. 

These larf»,e ships will, in all prolxibility. In* of the rigid type, 
Mumg to the comparative safety uf thai ivj^e should accident occui 
t" one of the numerous contained ball 'ons, whilst with the 
mm-tigid and semi-rigid typcfi, shuuld any cunsideral>le tear in the 
envelopL tMcvjr whilst travelling ,at high spt-cd, as in the case of 
the ** Rcpublique," the destruction of the vessel is practically 
aasored* 

I a«i of opinion, therefore, that vesscLs of the semi-rigid and 
non-rigid type will not tend to increase in size beyond the 250,000 
to 300,000 cubic ft. vessels already under construction, whilst it i- 
not improbable that the tendency will l*e to build tritire casily- 
handleo vessels <jf tr im 150.000 t > 200,OCX) cubic ft. ui Lapj,.-:ity, hut 
on the oihr r tKinu' li.e present ri^id vessels of 40'j,'kxj ii> 500,000 
cubic ft- may be leplacjil by larger ones of i, 000,000 cubic ft. or 
more. . t 

Aeroplanes. — The astonishing progress made with aeroplanes of 
various types during the laht eighteen months, and the attention 
which is now being paid to them at home and abroad by very 
numerous serious engineers and scienllsis, and the daily develop- 
nicnts of lig)it internal-conibu^iiun engines, cannot but result, in the 
c airsL of the ne\( lew ynir.s, in the cvolittioti of machines which will 
In- as f.ii sLipuiiut tu c.:3Lisung »^nc^ as the motor car of to-day is in 
advance of that of 1899, . 

h IS not piiibable that within so short a space of time as 6ve or 
ten years they will enter into (he daily life of the people as motors 
do now, but an aeroplane travelling at great speed and at great 
heights above our heads will be so common a sight as not to attract 
nnusual an < - , ^•■'■. \U\ sporting compttitjbm in which the/ aye. 
cnga;:ed >pped on accoiufiticrwei^te BkOrtf often thUk 

other on; (■ : - . -j ■.mg fixtures. 

Kii^^hi u ii. 1 i.^iui'lv be p\jssiLile wi:h smaller horSC^pOwer .tliout at 
preseiH ; nlo'.^l^^ wiil W.- m.iic rt'liaUU- and economical oif Aiel $ 
uieth Hl? will b'.- adopted for incicasing ur diminishing speed ; auto- 
ir..ii:i- .jr alrnosi automatic stability will be assured, whilst large 
numl)ei.<. uf nieo will t;e able tu manage the machiikes. 

With auto!iiaiic stabiliiy the strain on the pilot's nerves will be 
reduced, and ttie distaiit e a machine can travel will de[»end solely 
on the a.mount of petrol carneil and the force of the wind with or 
against it. 

There secni.-. iin reason why heights of 5,ojo or O.ixfj tc, ^llould 
not be attained as easily as 1,500 ft, so considerable mountain 
ranges caji liimHflkaM iiM^^ l/^:9mmfi 
that non-Adp ^ «r s^b ttM m& glibly jjm^ ttot 

uncommon. 

Military Aspect, — I pass, however, to the, fm us, all-impurtant 
question as to what are to be the uses in war of these machine^, and 

on such an unknown subject I can only iifTer the opinions I have 
ainvrd a- aUc. sevL-ral yeats itf carelul study, atMl I ask you tr* 
consider thorn, not as the ideali^ of an enthu>iast, but as the logical 
conclusions '>f u seriou:< student. 1 hope that other Hludenlaharc 
will join in the discussion later. I ask you especially fi><im^ 
.belittling the probable effects on war of aerial machines. 

Now the Arit conclusion I have arrived at is thMwetnOtt take 
' the anl^cct tixy <-eriousIy ; it does not suffice to Mind our e]feiti> 
patent uicts and to say that what has never been done never will be 
none, iK)r must we tackle it in a half-hearted manner. 

Uses ol Dlrigtble Balloons. — The first and most obvious use to 
be made of aerial machines is " reconnaissuncr." 

We have in them portable observatories, cipible of .accompanying 
armies in the field, and of laJting stall oHicers, photographers, and 
telegraph operators over the whole theatre of war with lite s[>eed of 
a railway train. 

Reconnaissance is of two general types — " strat^cal,*' which 
necessitates travelling over very long distances in order to observe 
the movements 6f troops, trains, &c., whilst still far distant fiom our 
ow n forces : and " tactic^,** which entails obtaiaing dctafled iui^— > 
tuia tA the position an4 BovienMfei of troops withui 
lively urall radius. 
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infonnaiion is execediagly difficult, if not impossible, to procan;, and 
serious tighlinfc^eri^' to toi>, n^)iiiri»nyi^^ moiuMctl 
ir(m;<s. has aftoi bai hiiiueJ fa dtdcr ut itlili& "tuetieal" 

information. 

It is obvions tint the krge dirigible faalloon, or the present day 
even, is able, i/ tut inturftred wM, to obtain and transmit with 
•peed and acaaaer inlbnnation at great diatancea from its base oo 
«ieiT muijr days of the jrnii whikt the smaller balloons are capable, 
under ihnQar conditions, of doing the same serrice for short 
distances, and arc especially fitted for laclical reconnaissance. It 
would be madncs.s iitit lit iiavt- such vc-.scU wilii everj' force. 

Obstacles. — The question then comes in — " what will prevent 
the dirigible lialloon obtainini; lis inL -rmation ?" 

First and foremost is weather, nn wliich OWC ttm.CiliHr 
initnunents of war, is specially dependent. 

Snow tiii bearrnun, lightning, and leinpci^nn tamper ifaie 
■nonoientaf trocrpa and their trains, but they ttUvf itinaet a'OMjjihfe 
balloon abicdntely incapable of any naefiil action 

On the other band, whilst all troops moving on land suffer for a 
long time from the effects of snow, which lies deep on the surface, 
and rain, which Iransfr'rms ruads into quapmirc.s, and renders 
ordinarily haiiiiless streams impassable, the moment fair weather 
cobles the dirigible balltnin, which has teniainrd s.ifc in llie shelter 
of its house during the bad weather, or which has been paclced tip 
aa its wagons and can be put together and hlletl in a few hours, can 
cone oott and careless of all obstacles such as swollen rivers, broken 
bridges, aiid sodden tiadts, proceed about its duties, coveting in 
half an hour what is a laborious day's inarch for the army, and m 
a single day reconnoitring an enormous arr a- 

Artlllery Fire.— Next comes the tjue^iimi ,if ili.- enemy's tire. 

At heights as great as (;,ooo ft. nrO.OOJl";. the etTecl of infantry 
fire is very small on n balloon. The cttect of shrapnel bullets is also 
small ; that «f a clean hit or of the liase of a shell is greater, but nut 
immediately dangerous, except in the rare case of the motor, or 
other important piece of the machinery hcinj; hit. A lucky burst, 
however, right on. or in the balloan. would prove at once disa.«rous. 

At s«ch peal heiRhis iitactically only howitiers or specially con- 
structed t:""s. Willi hii;h ;iV|;les nf etcTatioo, could reach the balloon. 

Rnipp has (li vised .1 .picijl lialloon gun of ingenious construction 
firing a special shell, ihe l,,wei (art of which it filled with a smoke- 
producing nlaleii^il which enaMes the trajectory to be seen, whilst 
the nose is filled with picric acid, and furnished with a percussion 
'Ibse so sensitive as to lie operated even nn striking the fabric of a 
halkxMi. A hit by such a shell, which can reach to heights for 
greater than that at which a dirigible can operate, would at once 
prove fatal to it. 

Cb<nces of being Iiiiured.— Here it w well to inquire, knowing 
Ihis special linnjler to which a lalloon is cxjiosed, what are the 
chances against it ? 

Naval Airships.- tor naval reconnaissance at sea, the balloon 
is never required to come within range of the enemy's ships. There 
is no obstacle to its view over the level sea, the objerts it has to 
ObMne ue luge, and am be repotted from a great distance, and it 
Mtd nn B» ti& afJw U n eU on 6<mm cnmnsiuu. 

® ® 

Vet another InMntkm which has been developetl in 
connection with the motor ear it coming to the aid of the 
dirigible. It is, of course, inportant to be able to ior-ate 
the position at night, and for this good htadliRlus are 
required. It is interesting to note, therefore., that tht 
Clement-Bayard airship is to be equipped with the 
C.A.V. lighting system by v.-iriable speed dynamo 
(Leitner's). Not only will the hi.-adlights !«• illuminated 
ia this way but also all the various instruments in the car 
of the aii^up, 

'' C^NM^Ie '' Shed*. 

M. Brsbonkkav^ of Angers (France), otherwi'se 
known in the world of aviators as "the originator of the 
collapsible shed," sends us particulars of his latest inven- 
tion, the "collapsible" (canvas) shed for aeroplanes, 
which consists of a detachable wooden or metal frame- 
work, covered over with a special light and proofed 
canvas of which he is the maker. 

The collapsible sheds for airships, now in use by the 
r>lsaax.mi.Rm^ Gkawnments, *ew carried . «Bt 



Strategical Airships.— ( >n Kind, it apprars to me that the 
{iiTit;i()!e usthJ for Mni:< ,Mr.i; r ^.imaissancc runs but liulc dbaflVT. 

It is imporsii'li. to l.^rc-; iu,i'.< :njs of ajtiHery, or eveo dngle.gm. 
scaiiered ali ovt-r ihc country with gun Ctcwi ready and pnpind 
for instant action, for perhaps wcdw tf|Betlier, wnttnc hr & 
possible advent of an airship, wUdt will only preaeM ft Ul^ 
for a very short period of Wat. 

Moreover, in all bat very clear skid, an airship can iaMtt «4tin- 
lage of iow-Jying clouds to hide itself from view, deceendini* below 
them for short pcrlt>d>. In (thscrve ; under such coiiditii^v.s il i,-. very 
pKilwbte that it may not Iw s<*cn at all, whih: it .-an ohtain u-^cful 
infmmation at nitJht by descending to 1,500^1, 01 2,000 It. or tower, 
wht-n f\4H.-ric;irf sh..w.^. thai whcA cxMettd,. and wfacA looked 

fui i.yttu- nj H.;^uch4iyhtt,ftt|ftf«iydlffiedtob)ecK.M.'d^ed|V8lf. 
even on a clear ni(;ht. 

Even the special automobile guns, unless pre eni in great mimbeffs, 
will probably have very few opportunities ul firiim, roads «AU not 
always run in the proper dirrction to enable them to get within 
nn(;e of an airship whm it is »een, whilst we Vnow Ultle as to the 
prutuiUt; accuiary of fire of such guns at targets moving at a great 
pare high in the air. 

I'actical Airships.— With taetfalkl aiv^dpi the drctinaitBiioii 

are s-^mewhat difterent. 

Tactical reconnaissance requires to be more detailed than strate- 
gical. The imniltt-rs of troops, and their exact localities, have to be 
more precisely recorded, details of earthworks must lie studied, and 
cloaei observation entails remainii^; over particular areas for move 
extended periods. 

Morwver, with a field position, large num^Kr'^ of i'vhl ^runs and 
howitzers will be distributed ovci a cmnparauv Iv snal i .uca, and 
many of these will be available f.ir instant ^i-tj- u, v, !ii\^i iiiMJit»er,s of 
men will l>e on the look cju'.. Tht' risk m an [lir^l.ifi tt inutiint: t .1 iuiy 
length of timeovcr the- t'nt-my'n posiium will (H-ii.tl,iy br- M iy ^Mr-;i[, 

A small and ^low airship, with a very Hmiicd radius ot action, 
will probably be uiubic to uu&t itstlf, except for very short periods 
Jw wry sp.cial oSjcci.-., within range of the enemy's guns, but even 
•o, floch ships may be of very coiuiiderable utility, as a great deal of 
dvtait can be seen from a height of 5,000 ft. even (o a distance .of 
five or six mOes, tnd in mvage warfare, where artillery need not be 
feared, tbeie it no need to keep an airship at a distance. 

Such shifM^ however, I do not advocate-, as th^r tpecd is smalt» 
ami in anything but li^ht winds i\wy wtuiM l>e iuca|'ablc uf making 
tht: (it-sir. 'H Tviint. 

Thuic IS an xspi'i't of tht; (pittsliMii whicli Iul-'. -I'sn u> lir vfiy 
seriously consi(it.T'.'d, and this ii : II. tw arc the artillery to know 
whether an airship within rang(> tielon^^ to their own force or to the 
enemy ? Unlwis all nations agree to use ships of entirely different 
design, or of different colowt, which seems (d be in the hifhest 
degree unlikely, it must be eMM^iUfl^^lir^ 
distinguish between them. 

It may, I think, therefore, br accepted ftftt « «Ut aWMIlt of 
reconnai-isance work can )>c don', hy such airsMfB with hot iMt 
risk of dan^r from the enemy's guns. 

at M. Bessonneau's works, where lu- employs some 
5,000 hands for the manufacture of rope .tnri ranv.is, and 
have been iliuslraled in our paf;e.s. 

The advantages of having a " travelling aeroplane 
house," which can easily be taken to pieces and paclced to a 
mtnimum volume for transport, or put up aRain in a v«ry 
short space of tiiM^aw tiM obvious to need enuiaeration. 

That they have to eomnended theaiselves to foreign 
Gwen^wnts uti othen is sufficient icasim for giving 
tlMtt H^bm tttentkm fai Britain. 

Catalogues and Rapid Developments. 

Messrs. J. Boss anti Co., I.Tti., of 97, New Oxford 
Street, although old cstabhsheii, arc quite a live firm and 
move wiih the times. I hey have taken up aeronautical 
work energetic illy, but progress is so rapid that they 
find it practically impossible to keep their regular 
catalogue up-to-date in this respect. They inform us that 
they will be, therefore, at all times pleased to give the 
latest information upon qipiication, and will be (tad to 
receive suggestions from old or ptoapemve enMoinen, 
which wUl reoave Hie moit cmfol at^ntion. ' ^ 



AmArtmm news of the week. 



Hon. C. S. RoI!s at Eastchuith. 

On Saturday last the Hon. C. S. Rolls flew alone 
for teti minutes at Eastchurcb, and afterwards flew for 
six miles, taking as a passenger Mr. L. R. Peterkin, a 
jarominent New York banker, and oij^aniser of the 
AiwTicaii Wright Co. Later in the day, in spite of the 
■t^ he i^pcrie4 Vh, Alee OgOvie, who w^^b* loond 
si(Mt Aiir^iiiiMt tiltee or four ntihs. 

Fh^ns into Loodon. 

While at Pau recently Mr. Grahame-White made a 
wager that he would fly from a point down the River 
Thames to within a mile of the heart of London. 

Mr. Orahame-White has one of his Bleriot monoplanes at 
Brooklands, and on Thursday of last week made several 
short flights for the purpose of tuning u|) the engine of 
his flyer, but the wind was against making any attempt at 
cross country flying at the beginning of this week, 
riir actual starting and landing places will not be 
made known until just before the start, as it would 
obviously be undesirable If^ biyi^ It large crowd at either 
place. In order that W' mke may fly as little as 
poMibl» over .hoopifi llw; raqtn^ «^osen will be directly 
over the river. 

Tllit: Nationality of the Farmans. 

There are still some people who entertain lingering 
don^ lliKt the fimwi ;^n»liei« cannot be really ctainMfd 
aa df Brittifc nalibiuiHty. Irat nich doubts should now be 

completely set at rest by the nward of the Prix de Voyage 
by the Aero Club of France. I'his, as we announced 
last week, was given to M. L. Bleriot, although Mr. 
Maurice Farman had made better performances. The 
latter, however, was disqualified because he was an 
Knglishman. 

Recording the ** Race to Westminster." 

■ ■ ■ OliK contem(>orary, the KTrmni- StandarJ, is right 
up to date in its idea for graphically recording the 
progress day by day of the (General Election ; the rival 
parties, the Unionists and the Coalition, being represented 
each by an aeroplane in full flight, showing on the wings 
the number of seats secured, mA steering a direct course 
for "Big Ben." 

ActtvitT at Issr* 

FxKHAPS the most noteworthy arrival at Isty last 
week was a new Bleriot monoplane, built to the order 



of M. Jacques Balsan, specially with a view to speed. 
The angle of incidence of the wings is very small. A 
Gnome motor is fitted, and in a series of trials last 
Monday the machine proved to be very fast, although 
M. Balsan did not attempt any turning movements. 
Late at night the machine was packed up for despatch to 
Egypt, where it is expected to make a hold bid for the 
sperd ])r;/."s. 

On the 15th inst. M. Maurice Clement was trying the 
first of the " nemoiselles '' to be turned out from the 
Clement Bayard works. I lis best effort was a long jump 
of 500 metres. The same day .M. J. de Lesseps flew 
several timi s round the parade ground on his Bleriot 
machine. 

Practice at Pau. 

During the past week one day has been much like 
another, there being always several of the Bleriot pupils 
practising on their machines. On the 15th M. Zens won 
the Prix Duscrepet by flying four rounds of the course 
in two trials. Each day M. Leblanc has tested a new 
machine by flying for two rounds of the ground. Comte 
de Vogue has left the Bleriot school for a month. 

At the Wright school M. Tissandier has made many 
fitghu, and it is interesting to note the regularity with 
which be nudcei them iiil of tbaxt tw«nty minutes' 
duration. 

T& New Siaania BifibtK. 

Ok the 1 jth inst. M. Roger Sommer made a flight 
of twelve minutes on his new biplane, during which he 
flew acrMs country and over the river lf<Hqn. xjiis fint 
machine has been sold to M. '\^aMna^ lite pi^Mes to 
use it in Fiance. 

Doings at Clulons. 

Van den Born has been making aeven^. lengthy 
flights on his Henry Farman machine during the last 
few days, and on Saturday flew for thirty minutes. The 
5ame day a new pupil of Henry Farman, M. Effimof, 
made a ^^^Oorty n^nutes^ during which he rose to 

'^•QbseprcM* »t CSt^^sst, 

General Johrnk, &e eommanding officer at 
Chalons Camp, who has done so much to assist the 
aviators there, has now notified the Aero Club of Franee 




Mr. CUude Grahame- White bttngtng back Us BUriot to lu dock at BrooUands alter some short lUriits last Sattndn. 
Mr. G t a hsni rirtie la seen tn Iwt hdmag m pntt bf the Aasafat 

& 
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thai he has arranged for certain of the mihlary officm 
stationed there to act as official observers in any of the 
club's events which are contested at the Camp. 

Ml Breguet at Douai, 

M. Loi'j^ Brei.lei, who has been e-\periinenting 
at the Hrazelle .Aerodrome at llouai with a iiiachine he 
has built himself, made an attempt to win one cjI the 
l^.N. prizes on Sunday. The wind «:is high and s(|uallv, 
and although M. Ureguet was able to tly for 15 kilonis., 
he found it impossible to keep going for 10 kiloms. in a 
straight line, which is stipulated in the conditions for the 
prize. 

Olieslagcrs Flies for Mori than an Hour. 

On the i6th, Olieslagers, on his Kleriot monoplane, 
succeeded in placing himself among the few aviators 
who up to the present have Sovn stmjm lama. , 9000: 
A crowd of 30,000 persons, at the- Seiiia 'Orottud, OnOi, 
Al^ets, he kept flying for ih. 5m. i2|s. During part 
^ this time be left the aerodrome and fiew over the 
surroundin); country, and eventually land«i], after a 
gliding Bight, in front of the grand stand. 

Cptint Lambert to Modify his Wright Flyer. 

It will be interesting to note the result of some 
modifications which Coimt I^imbert intends to make to 
his Wright flyer, on which he has performed so nuuiy 
brilliant feats. The most important of these proposed 
alterations e.insists in the fiitirg of a cellular tail similar 
to those on the Voisin and Farman machines. 'I'iie 
modified mtcfaimLnai be ^id « Juvi^ tB «m as ii is 
ready. 

.^1 Aerodrome at Bayonnc. 

The lla)onnc Biatriu .\viation Society have now 
iied upon the site of their aerodrome, which will be 
tietween the Nine Valley and the Cambo Road, about 
4 kiloms. from Bayonne and 6 kiloms. from Biarritz. A 
company, having a capital of 250,000 francs, has been 
formed to tudertake the construction of the aerodrome 
and necessary buildinjgs, 

Nke Fl^fat Meeting. 

M. Camille Blanc having granted the use of the 
racecourse at Nice, the arrangements for this meeting are 
now rapidly being pushed on with. The military 
authodtws have agreed to d^se. the shoodi^ range 
4t^^4^ time of (be meetii^' and the local atilhoriiies 



are doing all they can to assist. With a view t<j attracting 
the aviators 10 Nice, the Hoiel Keepers' .SyniUe.ale have 
offered to put them up at the finest hotels tree of charge. 

An Austrian Biplane. 

In the suburbs of \'ienna, two brothers, Rusjau by 
name, liave been cNiiennienlin;; for some time with a 
biplane which has several oni;iiial h-alure^. I( has no 
elevator 111 front, aiul is propelled In .1 single tr.ictor, 
driven by a :!5-h.p threc-cylindcr .\n2an1 motor. The 
tail is monoplane in two parts, that at the rear serving as 
horizontal rudder. Lateral stability it secured by ailerons 
placed between the tips of the main planes, as on tlie 
Curtiss biplane. 

So far the machine has left the ground twice under its 
own power, once for a distance ol do metres, while on 
the second occasion it flew for 600 metres, rising lo a 
height o( 12 metres. 

Belgian Motor Show. 

.\LTjiufe;H ihe Exhibition which opened in Itiussels 
on the ijth inst. is nominally a motor show, flying 
machines (rerliaps make up ihe really interesliiig side of 
the show. The most prominent exhibit of all is 
M. Goldschmidt's new dirigible, " Belgica 11," which is 
suspended fully inflated from the roof, and has a platform 
arranged round the car, so that vititort can inspect the 
"engme room" and "cabin," with its equipment for 
wireless telegraphy, &c. Among the many aeroplanes 
on view were the Bleriot, the Antoineltte and l lanriot 
iiionoplanes, in addition to a \aige number of hotne-built 
niaciiiiies. one I'f :he most iattjlieating being the-Hcspel 
Mona with oscillating wings. 

The French Aero'Technic Institute. 

The composition of the Governing Committee of the 
Aero Technic Institute, founded by M. Henri Deutsche 
de la Meurthe, has just lieen confirmed by M. Liard, 
Rector of the .Academy of I'aris. The Committee will 
be presided over by ^the Vice-Rector, while the Vice- 
Presidents will be M. Henry Deutsche de la Meurthe 
and the Dean of the Faculty of Science of the Paris 
University, the ordinary members being MM. Leon 
Barthou, Btaumes, Bleriot, Commandant Bouttieaux, 
Cailletei, Carpentier, Commandant Estienne, Hugon, 
Janet, Jouguet, Kapfeier, Ivoenigs, Le Cornu, Loreau, 
Marchis, Painlevc, Piciird, Saunige. Soreau, Ur'oain, 
Gabrid Voisini' Woss. 




" FVight "Cop>Tig)ii. 

Mr. Claude Grah.me-Whi.., who ha. been Dying at Pau, l»t :^*^*^i;;^^J^°",' tE'/rhlSS 



Junuv at, jgiob 



German Army Officers Flying. 

Apart from the German officers who are being 
ttmined in the use of the Wright, there are others who 
are endeavouring to become proficieot in the new art 
CoL Il*e, an officer of the iSth Corps, is experimenting 
with an Euler monoplane at Franldbrt-on-lilaine, while 
Ijeot Scbott ia nnku^ tiuds on a Gtade mono^ane at 
Btxlc, jtuit by Berlin. 

LJlienthal • Aerial Bicrcle. 

From Berlin comes the news that Herr Gustavns 
liHenthal, a brother of the famous pioneer in flying 
matten, ius just discovered a method by which a mono- 
plane can be propelled by mu:<rular action jost as easily 
as an ordinary bicycle. .'Mthough no details of the 
invention have yet been divulf^ed, it ia nid to have 
drr'ply impressed a number of anaton wbo have seen It 

Flyers in the Turkish Army. 

It is reported from Constantinople that the Turkish 
military authorities have decided to organise anation 
sections in the three first army corps. A foreign officer 
will be appointed to take charge of this new branch of 
the Sultan's army. 




T|jB LATE LEON DELAGRANGE AS A SOn^PTOR. 

great pkmcer la *vl«tlon had, as we suted s fart- 
njgfat ago. great talent as a sculptor, which had won recogni- 
tlaa on the Continent. His beautiful conception, "Youth 
aai ton," reproduced above, is one of the works by which 
ba la i»pw s« nta 4 ia tha iiiiiisaai at Cafaah^tok 



Exhibition at Rome. . 

An exhibition of flying machines and appliances 
coniu-c'.'.-d wiili the art is to be held at Rome next March, 
under tlie joint auspices of the .Audax Itihano, ihtr 
Aviation Club, the Itilian Aeronautical Society and llie 
Association of the Press. Baron Sonnino, who has takei> 
a leading part in furthering the cause of aviation in Italy* 
is honoiaiy president oi the oiganising committee. 

The Aero Club of Russia are considering die 
question of organising for the coming summer an 

aeroplane race from St. Petersburg to Moscow. 

Model Gordon-Bennett Race. 

The large number of children »ho play with model 
aeroplanes in the Tuilerit s Gardens has suggested to our 
French contemporary VAuto the idea of a Gordon- 
Bennett Cup for model aeroplanes, which it proposes to 
hold towards the end of Fehruary. It is ^u^geste<l that 
the leading aviators should give small prizes bearing 
thtir names, as it is felt that the sentimental value 
attached would do a lot to stimulate interest among the 
rising generation. 

A 70-h.pu N^C Engine. 

Among the latest orders placed for N.E.C. aero- 
plane engines is one from Messrs. Wyndham-Elliot for 
one of the six-cylinder type. This will be used on a 
monoplane of special make, which it is probible may be 
seen at Olympia. This engine will be capable of deve- 
loping over 7o-h.p., and so the michine should be a fast 

CMM. 
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POINTS TO NOTE. 

British Fabric for AeropUncs. — It is interesting to note itiai 
the monoplane on which Mr. H. li. hVrguson made tiie first fliglit 
in Ireland was entirely British niade, ihe fabric t>eing the production 
of the Dunlop Rubber Company. This firm have given a great d--al 
of attention 10 perfecting their material, and 00 the FergoMmaiadlilie- 
II has given surprising latufaction. As no snitaMe shed MOkl ha 
found for the machtDC it had to stand a giiod deal in the way oT 
severe winter weatber, TCt the fabric iSM^od BOWas wlwa k Wia 
first fitted, lays Mr. Fergnsm. 

Messh. CocBaAxa aict> Co. have recently publidud a teviteft 
edition of their catalogue, which gives particuun of Ihe nrioaa 
aeroplane maleriaU, fittings Bad aajeieorfas io V^lMl tUs fiCB» 

specialise. They will be pleasiii to Send a eopy (» any of oar 

reader.^ who apply for it. 

Fkom Messrs. Kubery, Oweu a*id Co. we have received one of 
their very fine an calendars for 1910. It is beautifully printed in 
oolmx, sad adds a wctcome touch of brightness to Hk <#Ge wall 
wUefa ft adons. 

VremVsef. a.1 .^cvuti lou sraaW Sot tVveit xtictcawTtft Vjusmess, atel^SW- 
uian^ng foi lugei piemises at Acton. They are now dereV^bijt 
• daprtaMBt for Bipit wodc, tai bsn an otdec is haad be 

MessR':. Claude GKAKAlR-WKrrt AM> Co. inform us thlt ftr 
the convenience of their rnipils aad dlent.<; they have now regiHOftd 
a telegraphic address at I^an, vis., "Qandigram, I'au." 

The Motor Radiator Mantdacturing Co. inform us tliat their new 
Coventry works are now in full nmDiag order. Tney have been 
compelled to open np these exteaii«e works in order to ea^e them 
to cope with the increased demand for their radiators In the Midlands. 

and Norrh. The Ix>ndon works at 23, Taltnei Street, Bermondsey, 
L.olldon, .S. M, are *ilili tx_"jrtg letxiiieil to deal with Imsintss located 
io the South, and also as a ceotial repair depot, but the head ol1i<x& 
' adt ba at Ekik SUck Corentiy. 



Airship News. 




THE FORLANINI DtRIGIBLE.— In the above photcgnph 
is depicted a new Italian airship, the "Leonardo da Vind," 
to the performanCiTS cf which wc recently referred, and 
wblcb, it will be noticed, has many unusual (cature!>. The 
«inbl)> -WW dw te iMd by Slg; FotUaiaif who same ttmc^CP 
eendneted a lot ot tiMiudi wedc ■wtA Wi/itotluM, 

NlCW British Army Dirigible. 

TuF- nrw iliri^itik- which is lieing constructed at tlie 
balloon factory at Farnhorough is expected to tie ready 
by the cud of i-'ebruary. The envelope, wliicfi is Ijeing 
made of goldbeater's skin, will be of 7 2,000 cu. ft. capacity. 
It will be of the nsnal lish shape, and stability will be 
maintained by a system of fins. The So-ioo'b.p. (keen 
motor win drive a pair of propelleis, the blaiite. of whic^ 
can be adjusted to vary the pitch. 



Panbard Engine for British Dirigible. 

the 13th inst. the second Panliard engine built 
for the MorniH-; Past dirii^ible underwent its ten hours' 
test wiih Ci>iii|ilete success, running from eight o'clock in 
the morning to six o'clock in the cvcnmg without a hitch. 
The engine has four cylinders, 1 So nun. liorc by 200 mm. 
stroke. The test requires a constant powct to itoIiji. 
at 1,000 revs., and at the end of the trial i--; I:. p. w.i- 
reached. The engine ran without missing tire in mi start 
to finish, and the system of cooling was by meanf gf 
the radiator and fan prepared for the balloon without the 
aid of any au.xiliary agent. 

Echo of the ** Republique " Disaster. 

It is stated by the I'aris 7\ m;'s th.it of the /j 2,200 
raised by public subscription after the " kepulili |ue " 
disaster, ;£t,6oo will be invested for the widows ol the 
two non.commissioned officers who were killed, while 
the remainiler will be spent on one large dirigible, and 
also perhaps on a second airship and several aeroplanes. 
This has been reodered posstUe by the patriotic oSna 
of some airship and aeroplane ^onstnictors. 

£10 Airship Excursions, 

'I'lfi I'.ii^i v.il .Airship <!()nipany, which has heen 
form'.i; .■ M ii.i. h, are arran^nv.; to l omnu'nce a series 
of air-sliiji CM ur.s;on.s on .May isl. I lie voyage, for which 
the fare will be ^^^lo, will last for about three hours, and 
it is estimated that a distance of 150 kiloms. will be 
covered in that time. The balloon which is being built 
for the service will be of 6,5e(> isx. m. capacity, atid be 
fitted with motors of aoo-h.p. 



correspondence:. 



Tke namr titiii adt'r:! of rhr writer [tuH HCfenarily ijr /'U>iliialiiiH\ MUST in all <ase! aiccmpany Utttri inltnitd 'or murtm, 

or ,-i7n'aining fiuriei. 

mcnt. If om- SLiiid-. n':ai 1 iniii rn.liitiL; ilir(>u;;h .T sLttion, nne 

fet'U .1 (i .Til^;fi: 111 air in lii iii 'i.ih llit: ti.7iii is luniiiiii^, tm! at 



Correspondents aslcing questions relating to articles which 
they have read io FLIGHT, would much fiteiUtatc onr 
work of reference by kindly indicating the volume and 
page in their letters. 

Note. — (Jh'/mjt /j ;/,,• ^n'a^ ■■' r.u'uai'i,' ■? mi' Tf'./z'wv '^^rri- 
sfioiuleiKc wkuk we recch'i, immediate ptiblitatioH is impassi6U, 
i«t. ioeh Juttr ■am t^ftar frmh'ealfy in sejKtnct and at tie 
tt&littt ptstHU moment. 

PJMPER-BACKED SILK. Uttor 281. 
■[3"*] We have been using and sm)plyinj; for s ime t 
specinlly-ptrepMi^ Paper foi model aeroplane.^. Ii i- 
toiigh, and Ie« iJiBit Iwlf the price of tht; (ahrii-s iisii.illy .1 
made in two litei^ « 30 and 214 by J54. Wc sluil lii- plense.l 
to rave any inforaiaiioik renKetiiig nun;. 
C(ddhartx»r lan^ CUnberweQ. L. Maijm and Son. 
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KKE^. AND WIGHT. 

[30J1 ■With tegard to 'Mr. KeneUn %^onnWs;\Mtei, »«f 1 
iBU,<loe!i he not conuder the latiiD oC |iUiilieai«at»wa)^wed 

important 10 avialors ^ 

It would S3c:ii friini his view (ha; llie area cIol's no! niatlei much, 
but I would asl, wiiuiil A rail Ijc any u.f in ailcmptini; i.ic.il. 
.\tfauilk: records i It is saicly the oross section that imporum. 
The lew aiea per ^mmswmaiia^mtitittibi^im'it '^ camber. 

Pkeadilly. % T^oaKTOK. 

[304I Til, l, ru-r of Mt. Challeiigrr is interesting, as fhtowfl^r 
some li^;ht on wn.Tl 1 Ihini,- may he a r^imrCL- of loss of power in 
aeroplanes. Wiiin 1 lit61 Kiw tircte luachiaM »i Juvlsy, and again 
at Bnxiklands, I wai struck Iqr the sn»U area of the Mfewi, and 
I nataiaUy amdaded that these sitet had been atlivad at by eaperi' 
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train I 

liniuklaiidi, when i'auUia:; w.i- t'.m^ i-w, itvL- dtiiu^jhi uf ;ijr wtia 
thf contrary 4iircctiun ; tlii^ was VL-ty dKiinci. ihoiifjJj ihf airroplane 
wus seveiat yardfi away. This back draught can only have IjiMH 
firom the sUd of the wrew. 1 have never Wn cln«? tn & Wrij^M 
machine when it wa:$ Hying, but 1 shuuhi ini.ij^inu tli.ii. ii- ii lius 
two propeUers, the back draught would li very nun:.'! U-s>. If 
reports are true, the riiKine power of Paullian's m;iclune is liimbie 
ihat uf ihc Wiit^hts; 1 I hi^rcfore conclude Uuuihesc u in ibe rotmer 
aerophne v \^vvm I <>i power, Mod I thJitlB lty'2ir'Jtttfi2mUble io Ok 
small area vl ilie Mjit-^a. 

I'\irnli.im J'>'tN IIrnkv Knuiiu. 

f7'h. ;t!)iivr /i-Cf-ir a^iti druwii adention lu the (undAmcnud 
\ -.v.\- \\)\r uiniotlyirn; the iiriicm of propiUers, which is Uiai the 
::Mii-.'\>f ilu- iir.ffitlier is stjlcly and ini.iUy 'iL-iived from selling in 
moU'm a column air. Air i.n a rluiii and ri)nsci|iienlly can only 
lUfor^jmaUltmeni l>y virtui. of il-- inerlia \o :icc«--l'*ratioii. Air in 

t^u: pTOpeUci av cxv*;t^ i-^**^ engine, the sUp tepresenVs 
lost powCT. Sitme Xmf, csACnlUl, Uecauw wUhoui slip there 
would hr ms ihrusi : it rentuns fiin the engineer tu dctcrntinc the 
c mditinn? of maximum cfi'iciency. The thru.si of the prnpclIcTk 
pn>|)itr[)r'M.il [>• ii)t: cross-seciional area of the slip stream and !«> ihc 
^-lUTif' rtf tt-i VL-luL-iiy. tt would seem desirable, therefore, to re^liicc 
Mir virl iriiv ,-]--• much a.-> ptts-sible by incr'-M^iii^ llie diamctci of tlu- 
proptll'.-i t't liy increasing the number of prMjicHers. ' tthcT cnn 
ftidcratiimii have lu Iw taken intct account, however, such os the 
resistance encountered % tlu; propeller-blades in their uu-n pungc 
through the air, and as tbeae different aspects of the ca^ic nre oTa 
condictiog nature* it is a matter requirine some skill Io produce the 
propeller that is most efllident for the work fi has in do. 

We wo^ld refer our reftders to the several spccw.1 articles on 
propeHers that have appeared in Fliort i each contains at least 
«K point orreiU amportanoe to dw snbtjecL — ED.j 



AN AERIAL PADDLE. 

[305] Knowing the great interest taken by a great many of yotir 
readers in propellers. I venture to submit a new form of pmpellrr I 
have lately [ititirclfrd. As yuc will sc(-4.\ ilic pliDUi, i'. wa^ tested 
by mounting u pair on a cycle and driving Ihcm from the back 
whtel by a chain. The machine and rider weighed 20plfat*9^nd 
could be moved from a standi!^ position, working the fttupilitahy 
mutual power up ip a qiead oTaboui go r.p.m. 
, i»;w^ini«!ni«a ite ^iit!l^&ss there wat considenble l«t in 
tHafaftlilitti tiSiiivi ii! ter aMBi, the timing of the blades to opea 




iinrl riosr rould i.c improved on. I claim for thi,- propeller a 
t^r-jaier ihrusl ]ht h.p. thnn lin: screw propt-ller now used ; it is 
r. a-..nnl.li u. suppose ihe efficiency of the dirigible balloon wonid 
be greatly increased if such propellers were fitted, as they run at ■ 
lower speed and woidd require less h.p. 

1 should be pleased to demonstrate them In you, or any of yotir 
readers feeling interested, by appointment 

Hlghgak KoaU. K. Sivkis-s. 

[The device shrtwn in the accompanying pbotograpli would Iw 
bener described at a feathering paddle. An ordinary paddle is, of 
course, useless for aerial wor^ because, being submerged in the 
fluid in wluVh it ric!s. it.s propulsive tffeci is equalin bplh difecticvm. 
I'addi'j? fiT marine propukioij drive a boat by virtQC'dTthe diffiftMDtft 
in density between the water and the air. — I-'n.] 



FLIGHT GOLF. 
[306] I notice a letter from A. £. Jones in yiojir ifaRtHt 'iHm, 
forwarded to me, in reference to " Flight Golf." 

I think there is the germ of quiif :i j;ood idea in it, but to be 
pr.irtii nlile Ihe only similarity to golf would be the fact that the 
scoring would be by the numb r of flights required 10 reach a 
certain spot : it would not be advisable to have more than about six 
" holes ' or points of destination, otherwise it would take an endless 
Time to yliy a game. The "holes"— or perhajM we might call 
them " greens ''—ought to be as much in the form of a triangle 
as possible, so as to be the same for most changes of wind, and 
might Ik the si/e for average golf green. 

Some form of mechanical winding would be neces,sary. ot c.iurs^. 
10 save time, oru! I should think i|ijite a small model would he lietlcr 
than a large i.in. The great liitfiruliy Mould he strong wind.*. No 
doubt, given suilaljie wi-aihcr. such a gamr would l,e very educative, 
as at present most of us ate ctmtcnl to get a good flight in aay 
direction, and do rot bnihct to find out the best way of reaching a 
given spot sideways or against the wind. Two propeUets are a 
gnat help to coDtinuity of directioa provided tliqr tun at tlie same 



^ecd,orit iseasay possible by wmding Ihe leewaid one a few 
mole tniBs to «sake my own model fly stra^ht across a wind. 

Gilding over Snow. — ^To change the subject, up here on the 
snow-covered Swiss mountains, would be a most excellent place to 
learn gliding. There is seldom any wind, slopes in abundance oT 
ever>' gradient, a pair of skis fitted lo the plane would form a perfect 
means loi gaiiiiiig iiiumentuiu, and (he landing would tx soJt and 
easy. Of course in a wind it might be d^Ecnlt, as Che currents 
must be vety oovpUeated* 

UontMwa. Siem (Swittedsmd). fiaiasB WaLUKS. 



ANTOINBTTE nODEL. 

I307I I. in conjunction with my brother, Mr. Waller Edward 
l ox, am con.structing a large molor driven .Antoinette model, and 
would be glad if you could furnish us with a few particulars of the 
full si^e machine wllieh are not fyUj ttt|^|nrd in joax ^dQW^ptioO' 
of the latter. We deriic to naln aa near a oopv <rf the ciifa&d 
as possible. " 

Query 1.— Do the main span enter the fiisel]i^ vertically or do- 
they tilt according to the rtgle of incidence ? 

(Jnery i.— Can you kindly oblige us with a sketch of the bracket 
which iasteas the leading spat to the tiody of the machine, and 
another explaining the chassis, and whether the ash skid projecting 
from the front of the flyer is hxed at its top end to the narcelle or to- 
the verticil steel tube of the Uniling arrangement ? 

Query 3. — is the cross piece which supports the main bcadnK 
<par composed of metal or wood ? 

Query 4.— What i> the dHiednl angle of the wings to the 
horizontal } 

Query 5.— Are the warping wires ronnertrd rr. the wing,; at the 
junction of the vertical strut witli the main spai 01 neaiei tile tips? 

Query 6.— Is the greatest depth of the iusellage greater than the 
greulesl widUl. And what are the ciacl rneaMuemeuls ■ 

Query 7. — How far is the trailing edge of the main planes (at their 
greatest width) below the leading edpe 

tluery S.— In what way arc the rudders hinged to the tail planes? 

Query 9.— Is the keel of the body, at the point where the chassis 
joins it, composed of a single member or two, spaced a few inches 
apart ? (This is suggested by the fact that the centre bracing sUttt 
is a continuation ot the vertical hollow steel lul)e of the shock- 
abaortang contrivance.} 

If possible, we intend lo exhibit the machine at the forthcoming 
Olynipia " .Aero" Show next March. 

Thanking the proprietors of FLICHtlbrinakiiigtltdrjoimial mdl 
an interesting and instructive paper. 

( hiswi, i. W. Ernest Warue Fox. 

[i. Spar? till. 2. Similar to rear spat attachment, but without 
pivot. 3. W ood. 4. Unknown. 5. At tile Jtmelion as Omm. 



ALOMlmurt 




on p. 663. 5. Kxaci figures unknown ; scale off from p. 663, 
7. Unknown. S. Hinges for both elevator and rudder farmed of 
brass wire eyes as in accompanying sketch. 9. A wooden yoke i» 
provided tuiteuQiliiig the pilhii.— Kir. J 



FORMULA 

^3081 Iri reply to letter \o. 2S2 r.f Mi 1 fl. Vt0ti-WWtvf_ Ae 
points lie rai.,es are dealt with f.illv :n .1 l.nok whiell;i''iuU!e in the 
press, and which is to U- sold at a figure tielow 10*. I do not think 
there is anything qmte at the low price your correspondent mentiqoa 
which would give him the information. With regard lo Question 3, 
as to ratio between surface area of the prnpeller blades and thai of 
the aerofoils, it does not appear to me tbat any useful purpose would 
be served by a formula fi>r this, as no definite relation exists. So 
inadide(wads.onoa«>niliiig Acton, and the ptopeller [uoblem in 



JAKUAKY aa, 1910. 



iHelf i'^ qiii'i- of sufficient ilifticul^.wUipattttMntiqBio icitie an 

:4ale panirtilar fcamre ih its flOOItnKdflO taAQoUwr dMul 

of the constniciion of ihc machine. The only imixnrumt relation 
between the piopellci and the rest of the machine is iu thrust valne 
(nd iti effeetiTC pitch. If a machine k designed to fly at any 
minimu m upeetl the only contidetaiion that ne«l trouble .Mi. Ron 
is that his propeller should give the required thrust to maintain thai 
speed, and when dmne so itramt travel through the air at the speed 

■«f fii^ i*., tne pi^ nd slip miari be Itunm «ad actoanted for. 
iMtSaa, V.C. RontftT W. A. Buwni. 



ANOTHER SCALE MODEL FROM "FLIGHT." 
1] Is this of any interest to you or your readers ? I'hoto of 



tl BW^fimi^ WMe dnwinei in No*. 43 and 44 
T nyCT »t 



present. I have it for 




.show purposes in tiltiM| 
electric motor. Th^iiigUi 
Church Street, Freftoo. 



Woridng (the propelier) Vf 
tUtdi iii^ lo tiie foot. 

A. C. BiciWTr. 



THE "DEMOISELLE." 

I shniiH bf grcfttty obliged if you could assist mv on the 



nUoHiii;; iniiiiL, 

I propose making a model .iL-ronlanc, preferably " Lli D'--moib^-lte," 
bnt hate ao &ur been unable to obtain drawinfjs of the saint. I see 
*tliey bave been in F'Lir.nT some time ago, so if you rouM let rae 
know the requited numbers I should be obliged. I And that your 
valuable iouinal is the most instructive and interesting of its land. 

Rotherham. J. Conville. 

[Th« desOiptian of the " Demoiselle " appeucd in Km. 40 
«&d 41 Ed. 



SURFACING. 

,[311} I write (o suggest a method of lixiiig canvas or wings, &c. , 
<wUehawy be«(u«eto Hi. L. L. Kichaida. 
¥t^ea dowo onee^ fia^ titherwitk iaeka orsewiaf^ Aao liriic 





-the auttarial under the fi aH i^ B p ilt .ijlind over the lop to the edge 
wUdi has been fiutened ddwiu "tlie cloth must be longer 
lequired 10 cover the frame. The free end is now » 
between twn spars uf widxi, C, the two pieces of '^■."HI'S 
«ad of the doth between being fixed together with acTMl, WW* 



wood liang two equal weights, equidistant, and (hen proceed to 
fasten down cloth where necessary. 

If the plane be a curve proceed as follows : Fix at A first, then 
carry cloth under the convex side, loimd B, over the concave sitie 
to A, hang weights as before (or fix with springs), then, haviisg fixed 
down at It, lake a suRtcicntly strong sp.iT of wood and press the eloth 
dowo on i:^tncave surface and nail. 

Mo^i I tilth will suetch when wet, therefore i( i-t advisable to damp 

the cloth before fiai^; it d<nn), 
1'ni'iiing this aaediad na; be oi tne, 

London. KOBERl Baillik Oali. 

CONSTRUCTION OF MODEL PLANES. 
[312] I much sipfmi^^timefimtm 

my drawing, re the " Qliilimi66l»i-S mM^ 
Flight this week. 

One important detail is, however, omitted, which stood as a foal- 
note to the drawing, viz., the screw-holes drilled in the lower 
whalebone strtpi of tht- ribs should be a little closer together than 
those in the upper strips, according to the camber required. 

If this is done, ,1 rigid and permanent camber is produced, by the 
tension of the lower strip, 1 tUtilci, pediapk tlus in|dit^iia!t . be 
apparent from the dawa^t laMw phi tii tf i ye« Weft w fta 
insert this also ? 

Downbam Market. 11 \rom> KbuC. 

DUTHEIL-CHALMERS ENGINE. 

L313J 1 sh-iiiKl be much obliged if ymi or any of yuur readers 
could civc me iaformatioQ as to the Dutheil-Chalmcrs engine. 
.'\lv. whr'iier it has been fitted to any and «l«u ■■e«(«fiil a«n- 

{ilmies. 

I'oike.uone. M, 
f.-Vt the lime of the last Olympja Sliow Mr. Windfaan BMUtad 
a Hyer fitted with a Dutheil-Chalmers engine. — £0*] 

\7ARPING. 

[314! Would you hindly inform me, throu[;h your valuable paper, 

the tx.'sl method i>i warpinj; a pair of 1 i i ft. span wings of a mono* 
plane, tin aspc-i-t r.iii<i tx:i]i}; — I ' II. iw much of the wing should 
be warp'.d — .. , hdw rw-.i, rhe evtrcfriiiy .■.Ji.-itld thr warpinc-rope 
be altaciif l .-' ii^.-w n.ucb of the Irailioj; ud|;e is .suliiCK-iit i' U it 
necessary for the wing that is not being warped dowii to n&e a 
corresponding ainoailt^Tb|'<||)».lln(,itf 

jlewmarket. R. R. 

[What is probably the most satisfactory method of warping the 
wings of a monoplane is that followed in the ** Antoinette " con- 
struction. The re.ir Iransvcrse spar;, of the main winps are in this 
m.nc liinf yiivoieii 10 ihr cha-si - [r.iine so that they can ri>ck. One 
spai 1^ laisird xs the oilier lalU. The forward transverse spars ale 
fixed ri|;iilly, and consequtnlly Ihe result of tillilit; the reir-spars is 
to cause a (gradual warping of the planes, which increases in amount 
from the shoulder to ttie tips. 

The actual operation of warping is accomplished by means of 
suitable wires connected to the spars, and the operating mechaitisni 
is under the pilot's mntrol. 

In machines where the spar is noi arranged to tilt, watpinj; is 
accomplished bv tlesing tile spar under the actual tension of tlic 
ttpeialing wires. In ill.'., ease II is advisable that lie oi.eraluig 
wires be al!;u :'Le<i .it iea^l 1 fi:e'--.-juaTtet s ol 'he %v:i\' irnin I lie slioiilder 
in order to si nr. an elivitivt lever. if.e. Details of warping 
mechanisms can be seen in the various photograjihs and sketches 
tint we have already published of the principal nasldoa. — ^El>.] 



FARMAN SCALE MODEL. 
[315J I intend to build a model of Karman'.s biplane, scale i tn. 
to I ft., from drawings issued in part 42 of Flighi . WouUl you 
be so kind as to tell me if bitch f, in. square would be suiuible for 
the framework of same or would you advLsc a smaller siic i' Would 
you say also what siied pnpeUer or propellers wouM be required to 
drive the same. 

Baule Bridge. C. G. JAOO. 

[JVrbaMsoaieafaBr teiden wlw have mads model* ahoia this 
dee ooald (hn oar ew wip o ii d ent adriee on m* iBMCer.— Sp.] 

SPiUNG MOTOR. 
[316] Could 1 find out, through your valuable paper, if I can get 
asuiluble spring inutoi for a propeller iS in. diameter, 18 in. pitch, and 
3 in. face on blades, the motor to be capable of running 500 revolu- 
tions in 30 seconds, and the weight not to exceed 16 or iS ot. t 
Aid oblip r«n Ulhiid^, 



jAinrAKv 22, t9ia 



MODEL ■WORKING DRAWINGS 'WANTED. 
[317] Could you or any of your readere advise me where 1 could 
procure the working drawing of the HeminE-Williams model mono- 
plane, also the oeoeifmy nuteriaU for baildine nine. Trusting you 
will be able tu obUge mc. 
Brighton. F, Pilot. 

[318] On p. 30 of yout i»»oe of January Sth, an inUMltilie 
problem if raised by a correspondent on tht- rcbiivr efiieieiidci of 
2-blade and 4-blade jorapellen respectively. As I have noticed in 
the idTSckiscntaBtt or one of theBrnu a photi^THpli of Mi. A. V. 
Roe niaklng a pioneer flight with a 9-h.p. acroplaae in whicli a 
4-bIadc propeller is used. I should like to ask if the 4-bl.ndc pro- 
ptllt-r i-- prefcrabk to the 2-h!ade for /pic powers? I ask this 
becau-.c 1 of no aeroplant* making succei^sfui tliplits at such 

low powers as thai iiiciui.>nt:u, and in tin- |.holL.^;raiih of tin' machine 
the four blades ore easily vijiiljje. Krun, [his I assuii:e- that the 
propeller is driven at a low speedi the propellers of most other 
nachines not beiis visible. 
St. Jolnl'i Wood Road. Bi A- HUTACnnUt. 



DIARV OF FORTHCOMING EVENTS. 



BOOKS WANTED, 

[319] I should be very much obliged if you or any readers of yom 
paj ei r luid le^ 1 suMiend an inexpensive book dealing with flight 
problems, mure especially with those concerning the curves of the 

J. Btirrucv HAtonx. 



Sotton, TMrrib 



OIL r. VARNISH. 
[3Mj Many of your readers appuent^ have • diffiealty in 
obtaining a dressing for linen for covering anopfauw IBoddi, but I 
have had considerable success with a preparation of my own that I 
use, and might give the following hints. 

The linen may be oiled before putting on the frame, Ijut it is 
belter to shrink it nn the frame first, and thm with a brush give it 
one or two coals of oil; eenonlljr, oot ooat vrill ba lufficifnt. It 
does not increase the walglt to i n y ap psWiahte nttmt, a« a Btthi dl 
goes a long way. 

Vanidi ia nnsnitable for this work, as it has a tendency* to set 
hard ; oil, on the other hand, is eminently suitable. 1 have put as 
many as three and four coats on oilskins without them becoming 
hard or brittle. The mixing sliottld be govcmd by the pnrpose for 
which the oil is required. 

For coating the linen with nil I use an ordinary bLick-lead hensh, 
which, being stitT, sprcarls the oil very thinly ; for a VWy fioC 
covering, such as silk, a softer brush may he usied. 

The oil I use will readily take any desired colour by the addition 
of aUttle coloturing, which must be mixed with a liiile Uulcd oil of 
the finest quality ; if added in the form of powder the dressing is 
liable to be thick. A little of any k-ind of good prepared paint may 
be Oied, bnt it mmc be of the finest quality. 

81, Thonhm Road, Hootk A. Tavlos. 

ELASTIC MOTORS. 
[321) I often notice m yi ur correspondence columns that yr>ur 
readers have trouble with clastic motors. 1 don't know if it has 
been mentioiied before, hot ordinary glyserine is as go;>d :us anything 
lot a lubricant to the elastic. 
Eaton Square. I I ( . La.mb£rt. 

FRAMEWOKX FOR MODELS. 
[322] In answer to your ctirretpondcnl, Mr. 1.. Mortelmans, 1/ 
the above, T have made a nnmhcr of model acrnplanes, and the 
mairrials f have t»btained in variousways. The wofsdwork rtf some 
of my first models wa.s obtained by purchasing on ordinary blind lath 
and cutting the same into strips the required thiekness. ^^ore 
recently, 1 have used dowel sticks, 3 fL 1 ing and ,\ in. thick. 
These may \k obuincd from Botst Bros., Old Street, Shorcditch, 
4<£ per d(»/cn. My pro]>ellers are made from 3-ply, a board of 
srfaich, 3 ft. by 2 ft., can be obtained from the same linn lor 6d, 

It may be of interest to your correspondent to know that some at 
itty early models, less the mr>iivc power, el.asiic, did not cost me 
more than 3tl. altogether. I cover uiy planes with wax paper 
(vegetable parchment), obtained from my butierman. 

\*eTV little power can bt- obtained Willi lcs> Itian 20 yard - fjf eLislic. 

1 Misting my information will meet the requirement ri! ,\Ir. 
Morielmans, and be of interest to other readers of your valuable 



naoer. 



J. H. WaxaiSi. 
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NEW COMPANY REQISTERbD. 
Bl^rlot Aeroplanes. Ltd., 54. L^hir Acre, W.C. — Capital 



£joo, in £,i sh&tcs. First Directors 
Hoari;-\Vard and C. Weldhen. 



F. H. Iloare-Ward, W. T, 



BACK NUMBERS OF "FLIGHT." 

Several back numbers are now very scarce, antl huve 
been laiseil in pride as follows : — 

Wee. 
/. a. 



No. 



2, Tan. 
3 .. 



8 » 
10, Mar. 



9, coHttxining Tabic of Propellers . . . 



12 ,, zo 
15, Apr. 10 
•6 >> '7 

3". July 3' 



Enginis 3 

Enj^ncs at Pari^ Salon . , 3 

" How .Men Kly" I 

Aeronautical Hibliography. 
Wright Bros.' Elevates fatoita. 
Flying (".round at FamhiidgS t 
Illustrated Glossary. 
Human Side of Flyiiw ... i 
Aero Club Ground at Shellbeach. 
Milir.iry .Aeronautics. 
Souvenir Supplement ... 1 
Kngine.s at tjlympia ... ... I 

Prize List ., 3 

Nbvlel^ at Olynmta. 

Hleri..| Flyer 2 

( 1- ull p.ii^c dr.iwii 



Other b.ick numbers, post frL;(j, 1 \tl. each (including 
descriptions .Tnd scale drawings of th;/ Voisin, Ctirti.ss, 
Cody and Karman biplanes, the Santos Dtitnont, 
Antoinette, and Grade monoplane*, and^of « riidt«ie 
Wright glider. 

Binding Covers for Vol. I, price ts. 3d., post free. 

Title Page and Index for Vol. I, i^d., post (ree. 

Ready shortly. 

Readers' own copies bound, price ^s. per part (in- 
cluding cover, title page, and index, hut excluding 
postage). 

Volume I, bonnd complete with all the above scarce 
numbers, price 25;., post lifeej in two p.iris, f r/., 
complete. Headt shortly. 

liti^ #J^IS^ IM!^ 



FLIGHT. 

44, ST. MARTIN'S LANE, LONDON, W.C 
Talept^Uoaddress : Truduui. Lmdon T'.U'i>hone : iSsftGflRai^ 

SUBSCRIPTION RATES. 
FuoBT wmUfti wwnlnltjiit, Itth f ay tf tt* wnMt Or 

Oifrrao Kmcnxni. Abroad. 



3 Months, Post Free 
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.- 3 3 
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